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Title & Document Type: 8349A Microwave Amplifier Operating and Service 
Manual 

Manual Part Number: 08349-90001 
Revision Date: February 1984 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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certification 

KewteihPockard Owi/my u’ttijh's that (his imiduci met t(s iiuhllshed siietlficfUhms ti( the time of 
shipment from the factory. Hc\ele(hPacl<artl further certifies that Its calihratlon measurements are 
traceable to the Unltctl States katlor, I hureau of Stantlanls, to the extent allowed by the llureau's 
calihratlon faclUiy^ and to tlfe calihratlon facilities of other International Standards Orttanlzatlon 
members. i i 

WARRANTY 

ThU llcwleU l’ackBrU Instrument product Is warranted ogalnst defects In nmterlal and worknianslilp ' 
for a period of one year from date of shlpi'nent. During the warranty period* llewlett-l'ackurd Com- 
pany will* at Its option* either repair or replace products which prove to be defective. 

For warranty service or repair* this product must be returned to a service facility designated by IIP, 
Buyer sholl prepay shipping charges to HP and HP shall pay shipping cliarges to return the product to 
Buyer, However, < Buyer shall pay all shipping charges* duties* and taxes for products returned to IIP 
ffopt another country, i : 

HP Warrants that its software at\d firniware designated by HP for use with an instrument will execute 
Its programming Instrucilon)! when properly installed on that Instrument. HP docs not warrant that the 
operation of the Instrument^ or softWare, or llrmware will be uninterntpted or error free, 

’ , I ' 

LIMITATION OF WARRANTY ' ' , ^ 

The foregoing warronty shall, not nppjy to defects resulting fruln Improper or inadetjuate maintenance 
by Buyer, Buyer-supplied software pc Interfacing, unauthorized modification or misuse, operation 
outside of the cnvlronn)'*rdal' specifications for the product* or improper site preparation or pialn- 
tenance. ^ i 

NO OTHER WARRANTY IS EXPRESSED oR IMPLIED. HP SPECIFICALLY DlijCLAIMS THE IM- 
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A' PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES ’ i ’ 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIvy REMEDIES ;IIP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, (NCIDI NTAL* OR CONSE- 
QUENTIAL damages, whether based on contract* topj, or any other legal 

THEORY, MS I ' I » 



assistance 



) 1 



Product maintenance agreements and other customer assistance agreements are available for INwIett- 
Packard products. ' ,i ' 

- - , ! 
I'or any assisiahcet contact your nearest Hewlett-Packard Sales and Service Ofjlce. Addresses are 
provided at the back of this manual. t 
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HP8349A 

MICROWAVE AMPLIFIER 



SERIAL NUMBERS , , 

This munuttl applies directly to HP Model 8349A 
Microwave Amplifier having serial number prefix 
2403A. 

. ■ ' I ' ' 

With changes described In Section' Vll, this manual 
also applies to Instruments with serial number prefix 
2340A. ” 

For additional informr^lton about serial numbers, velcr 
,tp INSTRUMENTS COVERED BY MANUAL in 
Section L ' ’ i 
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SAFETY CONSIDERATIONS 



general 

Tills product niid related documentation must be 
reviewed for familiarization with sofety markings 
and Instructions before operation. This product has 
‘been designed and tested in accordance with Inter- 
national standards. , 



SAFETY SYMBOLS 

1 . 

Instruction manual symboh the 
' product will be marked with this 

symbol when It Is necessary for 
the user to refer to the Instruc- 
tion manual (refer to Table of 
Contents), 



Indicates hazardous Voltages, 



I Indicates earth (ground) terminal, 



SAFETY EARTH GROUND 

I 

This is u Safety Class I product (provided with a 
protective earthing terminal), An uninterruptible 
safety Borth ground must be provided from the 
main power source to the product Input wiring ter- 
minals, power cord, or supplied power cord set, 
Whenever It is likely that the protection hos been 
Impaired, the product must be mode 'Inoperative 
and be secured ugalnst any unintended operation, 



BEFORE APPLYING POWER 

Is’: 

iVcrlfy that the product Is configured to match the 
available main power source per the Input power 
configuration Instructions provided In this manual, 

i f 

I 

If this product Is to bt: energized via un uutotrans- 
former, make sure the common terminal Is 
connected to the neutral (grounded) side of mains 
supply. ' 



WARNING 



CAUTION 



The WARNING sign denotes a 
hazard, It culls attention to u 
procedure, practice, or the like, 
which, If not correctly performed 
or. adhered to, could result in 
personal Injury, Do not proceed 
beyond a WARNING sign until 
the Indicated conditions are fully 
understood and met. 



Tlie CAUTION sign denotes a 
hazard. It calls attention to an 
operating procedure, pnmtice, or 
the like, which, If not correctly 
performed or adhered co, could 
result In damage to or destruc- 
tion of part or all of the product. 
Do not proceed beyond a CAU- 
TION sign until the Indicated 
conditions are fully understood 
and met. 



SERVICING 



WARNING 



Any seri>Mng> ad/mnient, nidfnfenuncc, 
or repair of this protinet must be per- 
formed only by qualified personnel, 

Adfustmenis described hi this manual 
may Me performed with power supplied 
lo the product while protective covers 
are removed. Energy avaifable at many 
points may^ If contacted, result in per- 
sonal Infury, 

Capacitors Inside this product may still 
be charged even when disconnected from 
its power source. 

To avoid a fire hazard, only fuses with 
the required current furhig and of the 
specified type (normal blow, time delay, 
'li etc,) are to be used for replacement. 
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' SECTION I , 
GENERAL INFORMATION 




I 



liyTRODUCTION 

1-2, This munuul coiuolns operating and service 
Information for the Hewlett-Packard Model 
8349A microwave amplifier* Figure 1-1 shows the • 
standard Instrument and accessories supplied, 
Dlficrenees between the standard Instrument and 
options ftre discussed later In this section. , 

1-3* Listed on the title page of this manual, 
below the manual part number, Is a microfiche 
part number, This number can be used to ordej 4 
X 6 Inch microfilm trunsparencIcB. Each tram*': 
parency contains up to 60 photoduidlcute'munua| 
pages. The microfiche package also Includes thij 
latest Manual Changes supplement > 




J 



f 




1-4,' Refer any questions regarding this manual, 
the Manual Changes supplement, or the instru- 
ment to the nearest HP Sale.s/Scrvlce ofilcc. 
Always Identify the Instrument by model number, 
complete name, and complete serial number In 
all correspondence. Refer to the Inside rear cover 
of this manupl for u listing of HP Sales/Service 
offices, ! ! . 

\ . . I I ■ . ' ^ 

1-B, MANUAL ORGANIZATION 



SECTION IV, PERFORMANCETESTS, contains 
the necessary tests to verify thpt the electrical 
operation of the Instrument Is In accordance with 
published. specifications, 

SECTION V, ADJUSTMENTS, contains the 
necessary adjustment procedures to properly 
adjust' the In, strument alter repair, , ' j 

SECTION VI, REPLACEABLE PARTS, contains 
the Information necessaiy to order parts and/or 
, assemblies for the Insirumcnl ' ’ 

SECTION VII, MANUAL BACKDATING 
CHANGES, contains backdating Information to 
make this manual compatible v.'ith earlier equip- 
ment configurations. If such configurations exist 

SECTION VIII, SERVICE, contains Schematic 
diagrams, block diagrams, component location’ 
Illustrations, circuit Ulustratlons, circuit dc.scrln- 
tlons, and troubleshooting Information to aid In 
repair of the' Instrument 

' i ■ I • i 

1-7, INSTRUMENTS COVERED BY MANUAL 
1-8. Serial Numbers I 






* 



1-6, This inai|uul is divided Into eight sections 
us follows; ' 

SECTION I, GENERAL INFORMATION^, 
contains the Instrument description and specifi- 
cations, explains acce.ssorles and options, and 
lists recommended test equipment 

SECTION II, INSTALLATION, contains Infor- 
mation "concerning the Initial mechanical 
inspection, preparation for use, operating 
environment packaging and shlpiplng, 

SECTION MI, OPERATION, contains Instruct 
tions for opemtion of the instrument 



1-9, Attached to the rear of your Instrument Is a 
serial number label {Figure 1-2), The serial 
number Is In two purls. The first four digits and 
the letter are the serial number prefix; the bust five 
digits are the suffix. The prefix Is the same lor all 
Identical instruments; it changes only when a 
change Is made to the Instrument The sulfix, 
however. Is assigned sequentially and Is different 
for each Instrument The contents of this munuul, 
apply to Instruments with the serial number 
prefix! es) listed under SERIAL NUMBERS on 
the title page, A backdating section. If any, makes 
the manual compatible with Instruments having 
serial numbers earlier than listed on the title 
page. 
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SEniAlj^UMBEn 
PREFIX SUFFIX 

f * — 



FACTORY 

INSTALlEDl 

OPTIONS 

I / ' 



SER 1Z34A t2346 



OPT 001 



' HEWLETT • PAtKARD* 

LiilCTJ MADE IN USA/ 



.1 -2, Typical Serial Number Plate 



1 "1 0, Manual Changas Supplement 

An inslrUmenl munufactured ufler llic 
printing ofthls munuul may have a serial number 
prefix that Is not listed on the title page, This 
unlisted serial number prefix indicates the instru- 
ment is dllTcrent from those described in this 
manual. The manual for this newer instrument is 
accompanied by a yellow Manual Changes 
supplement This supplement contains change 
information which tells you how to adapt the 

manual to the newer Instrument 

' ' 

1-12, = In addition to change Information,' the 
supplement may contain information for correct- 
ing errors in the manual. To keep this manual us 
current and accurate us possible, Hewlett-Packard 
rccomhrcnds that you periodically request the 
latest Manual Changes supplement The supple- 
ment for this munuul is identified with this 
m,<fnuafs print date and part number, both of 
, which appefir on the manual title page, Compli- 
' mentury copies of the supplement are available 
frbm ^our nearest Hewlett- Puckaril Sales/Servicc 
office. 



1-13. For information concerning a serial i 
number prefix that is not listed on the title page or 
in the Manual Changes supplement contact your 
nearest Hewlett-Packard Salcs/Service office. 



1-17, SAFETY CONSIDERATIONS 

1-18, Before operating this In/trument, you 
should familqrize yourself with the safety 
markings on the instrument ann safety instruc- 
tions in this manual. This instrument has|bcen 
rnanufacturered and tested according to in|erna- 
tionul safety standards, However, to ensme safe 
operation of the instrument and personal/safety 
of the user and service personnel, the cautions 
and warnings in this manual must be followed. 
Refer I to the summary of safety considerations 
near the front of this manual. Refer also to 
Individual sections of this manual for detailed 
safety notations concerning the use of the 
instrument as described in those individual > 
.sections. ' 

' I ■ 

1-19, SPECIFICATIONS 

1-20. Specifications for the HP 8349A are 
shaded and listed in Table l-l, The.se are the 
performance standards against which the ampli- 
fier is tested (performance tests arc provided in 
Section IV), In some instances typical or nominal 
values are included. They are Included as 
additional informhiion only and are not the 
warranted performance standards (specifications) 
for the InstrumcnL > 

1-21, INSTRUMENT DESCr^lPTION 

1-22. The HP 8349A is a general purpose, fully 
self-contained microwave pmplifier. Within its 
decade frequency rangeof2 to 20 GHz, it delivers 
a minimum of 100 milliwatts (+20 dBm) of 
unicveled power, and 80 milliwatts (+19 dBm) of 
leveled power. It may be used with a fixed or 
swept frequency source. Leveled flatness is ±1.25 
dB, and minimum small signal (-5 dBm) gain is 
15 dB. 

j ■■ ; ■ 

1-23. EQUIPMENT SUPPLIED 



1-14, Manunl Backdating Changes 

1-15, Instruments manufactured before the 
printingof this manual have been assigned serial 
number prefixes other than those for which this 
manual was wfitten directly. Manual backdating 
information is provided in Section VII to adapt 
this manual to any such earlier assigned serial 
nuipber prefix. 

i-l6, ‘This information should not be confused ' 
with information contained in the yellow Manual 
Changes supplement, which’ is intended to adapt 
this manual to instrument changes whfeh occur- 
red after its printing. I) f ‘ 



1-24. The HP 8349A microwave amplifier Is 
supplied with a power cable us shown in Figure 
l-l. Additionally, the following service uccc.ssories 
are supplied: ' 

• (1) Extender Bracket 
HP,PartNo.08349 000II 

, • (1) Extender Bracket 

' , HP Parr No. 08349-00005 

• (1) Extender Board Assembly 
HP Part No. 08349-60017 

• (I) Extender Board Assembly 
' HP Part No. 08349-60023 

I ' 

. t : « i ' 

t 

... . ' ' 
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1-2B, OPTIONS 

1 -26r Option 001 , Rear Panel RF 
Input/Output I 

1-27* Option 001 pluces' the Input uml output 
connectors on the rear panel of the HP 8349A 
ampllfien 

I 

1 '>28> Option 002» Rear Panel RF Input and 
Front Panel RF Output 

U29f Option 002 places the Input connector on 
the rear panel, and the output connector on the 
front panel, , 

1.30, Option 91 Additional Operation 
and Service Manual v 

1 

I-3K Instruments ordered with Option 910 arc 
supplied with two Operation and Service 
Manuals, Additional manuals are also available 



through your nearest Hewlett-Packard Sales/ 
Service olllce by ordering the HP part number 
listed on the title page, < 

1 -32, RACK MOUNTING KITS AND 
CABINET ACCESSORIES 

1-33, Rack mounting kits ,tre available for 
mounting the Instrument In a rock of 482,0 mm 
(19 Inch) width. Other accessories such us llller 
panehs, Joining kits, shelve,s, aijd ball handles are 
also available. Refer to your current Hcwlelt- 
Packard Electronics , Instrument catalog for 
details. All of these kits and accessories are 
available through your nearest Hewlett-Packard 
Sales/Scrvlce ofllce, , 

1-34, RECOMMENDED TEST EQUIPMENT 
AND ACCESSORIES 

1-35, Test equipment and accessories recom- 
mended for servicing the HP 8349A microwave 
amplifier arc listed In 'Table 1-2, If substitute 
equipment Is used, it must meet the minimum 
specifications shown In the table. 
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Gcnertilhirormalton IIP8349A 

T(thh /-/, S()i.v(/Jc(u}ons ml Siipplmental ClumictoHxiii's for th IIP iU’f9A 

.Shiuieii ViiliicK rcl'er lo NpectllciiltotiK. Spa’ifk'iiitons lire Ihc WitrriiiitL'tl perloriniiDce niimiliiriln lor the tiiNlrimiciri. 
.SiippIcmeDiiil elmriieierlKlIoi uyplcirl nr noii^innl viilucs) lire uii!ibiii|ei), luul lire ineliitleil iis tiiiilillontil 
iiiloriimll«)ii oiily, Tliey lire nni rlie wiirmnleil perrormmiee utiiniltinls (Kpeelllciiiltms) of itie IniiiruinetiL 

Unless ollierwlne polet), lilt h|ieetlleiii|oiis iipply over tlie leinpcriiture riuiBeO'C lo 55'(\ 



A. , FREdUENCY RANGE: ^2.0 It) 21^.0,011;.. 

V ; INPUT i\NU OUTPUT (25«c±5‘C) 

linpidinci (Input unil Output); 5|) ohm^ nointniil 
Mlfllntum Ouipul Powirt25"C ±5*C); ' , 

V Pr«qmneV innut^' ' °‘**|'“* \ 

>IW (0U>) I „.d 



\ ’ Output \ 


Uvaled 


Untav^tad 


) 19 dBm 
(80mW) 

, 19 dBm 
' (80iiiW) 


20 dBm ' 
(llK)m^ 

20 dBm 
(HH)mW) 



INPUT AND OUTPUT (mnfdl 

' ^ ■! I ^ ' 

Muxlmum Conilrjuaui tr-put, to thi input or output porti; 

I +27imm{IU-‘),±)OV 

■ • 5 

DETEOTOR OUTPUT yolliBi (Reur Piiiiel. Useil to level); 

>-|,einV/m\V, typleiil 

, SPECTRAL PURITY 

(iBc, .t 2 ”S oJfput pawor) FundoitiinUlFfguoiioylOHi) 



I 

;<-3t) (lypteiil) 



2.1) to 1 10 

1 1.1) to 20.1) 



Output Powir Timpiroturd Btibjlfiy; 0.1 tilV*C 
Poworflitniii (Leveled); ’±1,25 ilB ^ ’ ‘ 

IdB CoRipriiUlon point ±21 itllin, noniiniil 
MtntinUm Smill Sigml Qiln (ul -5 tJUm Input); 15 dU 




Third Didir Intircipt +33 dBm, nomtniil 

PULSE TRANSMISSION CAPABILITY 

Rlii/Fill TImo; <10 ns. typleiil ' 

Dolay Time (Input to output); <K ns. lyplcnl 



, GENERAL 

PoMtr Dliplay,(25'’C ±5*C, CW FroquepcIeJ, and Full Bund 
■ Sweep Times >4 see) I ^ 

Rungc; 0dDmto+20dBinj I ' 

Aceuriicy: ±1,3 dB, typleiil i’ ^ 



2.0 4,0 0.0 B.o 10,0 12,0 ifo 10,0 10,0 20.0 Rivirii Isolation; >50 dB, typleiil 
Ouiput Fraquaiicy tOHi) , , 



‘ Typical Small Sljtnal Gain (at -S ilHm input) 

Batii Tamparaturo Slabtllly; 0,1 dB/'*C 
Nolaa Flgura; <13 dB. typical ' 

■SWR i 

Fraquapey j , ' . ‘ ‘ Output 

Ranga(QKi)’ . , Uva|ad Unlaualad (typical ) 

2.0 to 5,0 ' SZH S2,S 54,8 

5.0 to 11.0 52.8 52.5 i , 53,8 

11.0 to 18.0 52.8 52.5 53.2' 

18.0 to 20,0* 52,8 52,5 53.2 ^ , 

*SWR rrom 18,0 to 20,0 GHz 1$ typleiil ,■ , ' 



RF tnput/Output.Connaeioti; Type N Fein ute 

Power Raqulnmanta: 50 to 400 Hz, 100, |20, 220, 240 Volts 



(±10%); 30 VA maximum 



Walgltt Net 7 kg (15 |b), Sht)ipliig 14 kg (31 lb) 

— ' A- ' * ^ 

Dlmanatani; .A 



A J , 

• 214 mnitB. 43 lnH 

ati 




3 C 6 n,ltil 14 , 4 ln|- 
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|n3trumotit 


' / 

Crltfcpl SpecIfloQtlatiB J 


Rocommamiatl Modol 


Sweep Oscllliilor 


Compntible with Plug-In / 

/ 

2-2t)OHzCovemge, / 

c^+7 tlllm Ueveleil Output Powen / 
lixterniil Uveltng Ciiptiblllty , 

/[ 

CnpnhleorTrunsrntsslon/Reneevtbn 
, Meniiurcments, Wtivel'orm Siprt'ge anil 
Normttllzatlon / 


^ HP 8350 B 


RF Plug- In, 

1 


HP 835‘JOA 


Network Anitlyzer 


HP87,‘i6A 


Spectrum Anulyzer 

' t ■ 


2 - 20 GHz Coverage, 

2 Chamiel Display, Wavelbrin Storage 
ami Normalization Capability 


HP856f)A 


Power, Meter 


-'I0to+20iinm . / , ' ' 


HP436A ; 

■ 1 


Power SciiNor i 

1 

i . , ^ 

\ ; 


' •, / 

2 - 20 GHz Coverage, , / 

Callbralail Range-* 10 to 4*20 dBm, 
■N/axlmu;n Input +2aid)ln\ 

' ' ' ’ ' ■ U / 


HP8485A 

, I 
1 


btgltm Voltmeter 

1 


Range: 4-i:0\Mo-if5l)V 
Accuracy: ±0,01 '■t'/; 


HP3456A : ' 

I 


/: 


Input llnpedance:/ ^lOM obms 


i 


1 

Dutil Dtreetlon|i| 
Cotixiiil Coupler 

-'i ■ I 


1 

2 - IB GHz Coverage, 

30 dB Directivity, 1 
'l^pe N-Male Test Port ^ 


HP 1 |f)U2D Option 002 


• .( 

Dlreetlomil Coltxlal 
Coupler 


' 1 " ' 

2 — 20 GHz Coverage , 

, • i , 

^ t . 


HP P/N 0455-0125 

1 


1 

Detector 

1 , 1 

1 


2 — 20 GHz Coverage. ' 
±10 dBm Max Input. 
Compatible wltb Plug-In 


HP8473C 1 

« 


Detectors (2) 


2—18 GHzj Coverage,! , ' ' 

' Compatible witb Network Analyzer 
Range: —20 to ±10 dBm 


HP IKiWA 

J . ■ ■ 


\ 

Detector 

r ' 1 ? 


2 - 20 GHz Coverage! 

, Compatible wItb Network Analyzer/ 
Rangt-: -20 to ±20 dBm / 


HPIIOWB ^ 

I 1 


(Attenuator 

, ! ' . 


*" , ^ ' / . 

10 dB. ' 

2 - 20 GHz Coverage , ^ 


HP8493C Option 010 


Airlines (2) 

' • f 

1 


20 cm, ‘ 

SWR^'l.08atl8qHz 


HP H567A 

i 
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P. A T 
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Instrumont 



Critical Spoclflcations 




J; P«“ PcrformuncifTest; , A AtljasimcRU- t“ Trouhksliooiing 
2, APC-7 is u rtfgisteKil iruUcmark orBunker Ramo Corporun'oii. ' 
, 3, APC'3.5 lsttpMuctoriheBunkcrR«r.jaCorporfilion. 
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HP P/N«,'i{)32'2iHH)l 

HP115HA ' 

HP 1 1565A , 

HP P/n’i25IM744 

HP P/N 1250-1743 

HP 1 1525A 

,HP P/N 1250-1747 1 

HP 11 17013 

HPm?oc 

HP P/N 8120-3124 

) I r 

HP 1 1 500 13 
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SECTION II 
INSTALLATION 



2*1, INTRODUCTION ' 

2-2^ Tbisscotiotj Includes Informutlon on inltlul 
Inspcclion, prepurntion lor use, storage and 
I (ihlpment of the HP 8349A microwave ampli* 

2-3. ! INITIAL INSPECTION 

2-4. Inspect the shipping container fpr damage, 
If the shipping container cr cushioning material 
is damaged It should he kept until the contents of 
the shipment have been checked for complete- 
ness and the Instrumcnl has been checked 
mechanically and electronically. The contents of 
the shipment shoiild be as shown In Figure 1-1. 
Procedures for checking electrlal performance 
ore given in Section IV. If the contents are 
Incomplete, if there Is mechanical damage or 
defect, or If the Instrumt nt does not puss the 
electrical performance t»;i>t, notify the nearest ' 
Hewlett-Packard office; Ifthe shipping container 
is domuged, or the cushioning material shows 
signs of stres.*!, notify the carrier us well as the 
Hewlett-Packard office. Keep the shipping 
matcriols for carrier's Inspection. The HP oflkc 
will arrange for repair or replacement without 
waiting for ch|lm settlement 

2-B. PREPARATION FOR USE 

■ ''i ■ , ; 

2-6. Power Requirements 

2-7, The HP 8349A requires u power source of 
100, 120, 220, or 240 volts, ±10%; 50 to 400 Hz. 
Moximum power consumption is less than 
30VA 1 

! * 

.2-8. Line Voltage and Fuse Selection 



WARNING 






BEFORE THIS INSTRUMENT IS 
SWITCHED ON. Its protective earth 
terminals must be connected to the 
protective conductor of the (mains) 
power cable (cord). The (mains) 
power cab|e plug shall only be 



inserted In a socket outlet provided 
with a protective earth contact. DO 
NOT negate the oarthgrounding 
protection by using on extension 
cable, power, cable, or aut’otrahs- 
former without a protective ground 
conductor. Failure to ground the ' ' 
Instrument properly may result Ip 
serious personal Injury. 

CAUTION 

BEFORE SWITCHING ON THIS , 
INSTRUMENT make sure It Is 
adapted to the voltage . of the ac 
power source, You jmust set the 
voltage selector switch corroctly to 
adapt the HP 8349A to the power 
source. Failure to set the ec power 
■ Input of the. Instrument for the 
correct voltage level could cause 
damage to the instrument when It Is 
switched on. 

I 

2-9. Adapt the Instrument to the ac line voltage 
level as follow, s; 

1. '. Determine the ac line voltage. 

2. Refer to Figure 2-1. At the Instrumenf s rear 
panel power line module, pry open the 
module door to reveal a rotating cam. Select 
the line voltage on the cum that Is nearest the 
line voltage determined'in step 1. Note that 
the available line voltage must be within 
±10% of the line voltage selected on the 
rotating cum. If it Is not, you must use an 
autotransformer between the ac source’und 
lhcHP8349A ' 

3. The rated fuse for all uc line voltage levels Is. 

I ampere. . 

2-10, Power Cabla 

I 

2-11'. In accordance with International safety 
standards, this Instrument Is equipped with a 
three wire power cable. When connected to an 
appropriate power line outlet, this cable grounds 
the Instrument cabinet 






IuBtullation 




Boplacomont of PuBo 
Vry open PO,WnR MODULU cover door, 
Pull out \jrcy currier, ' 

Insert fuse or p/oper rut iig, 

Rcpltice brrier In POWER MODULE. 



Fig^reS’l, UtieVolf(if{eSelcc(ion 
I WARNING I 

. Instrument grounding moy bo lost (f 
> any power cable other, than the 
3-pronged type Is used to couple the 
' ' i ao line voltage to the Instrument 

2-12, Operating Environment 

' ,2-13, Thl.s Instrument should* be operated 
within the following limits: 

Temperuturu V O^C to 55“C 

i Altitude, <4572 meters ( 1 5,000 feet) 

Humidity, , , 5% to 80% relative aH-25“C to +40“C 

2-14, STORAGE AND SHIPMENT 

i 

2-1 B, Environment 

' ♦ . ' 

2-16, The instrument may be stored or shipped 
In environments within the following limits; 

Temperature, ~40°C to +75“C 

Altitude <7620 meters (25,000 Icet) 

Humidity, , , 5% to 95% relative at OT to -f-40“C 

\ \ ' i ' . 

2-17, The instrument should also be protected 
from temperature extremes which may cause 
condensation in the instrument 

2-18, ‘Packaging 

‘ ^ , i 

' 2-19, Original Packaging, Containers and ’ 
j materials identical with those used in factory 
packaging are available through Hewlett-Packard 



Soloctlon of C porotino Voltcgo 
Pry open POWER MODULE cover door. 

Rotate cam to desired ivolltige such 'that Voltage is 
visible through witulovf when door l.s closed. 

Close cover door. 



w(r/i ^owlt Afm/uh /jtomihig Cm / . 

i / I ' / : 

oil lees, Flgure2-2/lllu.strples the proper method of 
packaging the Instrument for shipment using/ 
factory packaging materials. If the instriimynt Is/ 
bluing returned lb Hewlett-Packard for r ■‘tw|clng/ 
aauch a lug Indicating the type of ‘si/rvlcd 
required, niluru address, model number, and ful,l 
serial number./A page of these tugs Is provided t|t 
the end of this section, Mar;k the cbrilulner 
FRAGILE lil ensure careful Ipindling In any 
correspondence, refer to the instruthent by model 
number, and full ,serlal numbeb ' 

2-20, Other Packaging,* The following general 
ins|ruclioni> should be used fori repackaging with 
commercially available materials: 

L Wrap the instrument In heavy paper or 
p/astic, (If shipping to a Hewlett-Packard 
* I olllcemr service center, attach a tag indic.- 
■i ting the type of service required, return 
^ address, model number, and full serial 

number,) 

2. Use a strong shipping container, A double 
wall carton made of350 pound lest materia) * 

* Is adequate, 

i 

3, Use enough shock-absorbing muterlul{3 to4 
inch layer) around all sides of the instru- 
ment to provide a firm cushion and prevent 
movement inside the container. Protect the 

' control panel with cardboard. 

^ I ^ : 

4, Seal tlic shipping container securely. ; ' 

5. Murk the shipping container FRAGILE to 
, ensure careful handling. 
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8 l 2 (M 9 f? 2 

I 8I20-2956 3 
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24507. 'IVpe 12 
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b'lritlBht DHCK 107 
•8»* 



Sfriityht CUE22-VI 
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W ' MdiiOmy Uoiieil KIiiluIoiii. 
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8I20-136‘) 0 .SlriilBlitN/.SSI'WASC|l2 7‘) 

8120-0606 4 *8r 87 



8120-l68‘) 7 .Slr»lyhtau-7-VII I 

8120-1602 2 ‘W" 



8I2)M348 ' 5 
8I20-13‘)8 S 
8120-1754 7 
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8 1 20-2 MM 
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3, T1ieClteckDtgil(CD)isnei)dcddt|tittl)alrep|eset}tstlicspeciiiccombtnultonornumbini Used in ilic IIP I'ur.Number. It should 
be tupplied will) the HP Part Number when ntdering any urihe power assemblies listed above, to exp.ofle speedy delivery. 
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Operation 




3-1, INTRODUCTION 

3-2, This section provides Information, both 
general and specific, that will enable you to 
utilize the HP 8349A microwave amplifier In a 
variety of applications. 

i 

3-3, PANEL FEATURES 

3-4. The ompIlficr*s front und rear panel 
controls and connectors are Identified and 
functionally described In Figure 3-1. 

3-5, OPERATOR'S CHECK ' 

3-6. Figure 3-2 Is an operator's check of the HP 
8349A, which allows the operator to make a quick 
check of the amplifier prior to use. The pro- 
cedures cover the entire measurement system, 

\ and incorrect Indications may be caused by any 
portion of the system. If the amplifier is sus- 
pected, use the performance tests in Section IV to 
determine if the amplifier is working correctly. If 
t not, refer to Section yill, Service, to Isolate the 
problem. 

3-7. APPLICATIONS 

3-8. The HP 8349A microwave amplifier may be 
used in a wide range of applications. The 
following descriptions and Illustrations (Figures 
3-3 through 3-5) explain three possible appli- 
cations. 

3-9, Remember that the HP 8349A amplifier Is a 
■ ' portable extension of the source. The spectral 
purity of the amplifier output will depend 
primarily on the power levels of the fundamental 
and harmonic Input signals from the source. 
However, there will be some low power harmon- 
/ ically related spurious signals generated by the 
HP 8349A during high power inputs. These 
spurious signals are specified to be below the 
' power level of the fundamental input signal by at 
least 20 dB (see SPECIFICATIONS. Table I-I). 
As with all amplifiers and sources, the spectral 

T ! ' 




3-10, Power Amplifier 

3-11, As a power amplifier, the HP 8349A 
microwave amplifier may be used in an unlevelcd 
or an externally leveled mode when combined 
with an appropriate microwave source operating 
between 2 and 20 OHz. Using the HP 8349A 
source output power may be ‘ icreased to at least 
+20 dBm. This enables one tu do the following: 
TWT amplifier testing, antenna pattern analysis, 
long RF cable testing, RFI measurements, and 
mixer driving Sources used In high power pulsed 
microwave applications can also benefit from the 
minlmui pulse rise/fall time (typically less than 
10 ns), and Input to output delay time (typically 
less than 8 ns). , 

3-12, Figure 3-3 shows a general equipment 
configuration with the HP ^349A used us u power 
amplifier, The power level at the output of the 
amplifier is adjusted with the signal source power 
control, to a value between 0 and +20 dBm us 
read on the HP 8349 A power display, When used 
in un unlevelcd mode, the power display may not 
' be oble to respond to rapid power variations 
associated with, for Instance, a fast sweep rate 
(update rate is approximately 30 milliseconds). 
While sweep rate has no cfrect on the power 
output of the HP 8349A to maintain instunton- 
cous power display accuracy. In the unleveled 
mode, the sweep rate should be ut least 22-ms per 
GHz. 

3-13. By connecting the detector output of the 
HP 8349A to, the external detector input of your 
source, up to +19 dBm of leveled power is 
avoilable. Leveled output power Is indicated by 
the stdte'of the ‘‘UNLF.VELED** Indicator on the 
i source. To i achieve maximum leveled power, 

, increase source output power until the 
“UNLEVELED" indicator on the source i lights. 
Then back off until the light goes out The HP 
8349A is now delivering maximum leveled power. 




3-1 




Opcrullou 



HP8349A 



The externut leveling circuitry of the tiource must 
be compatible with the amplifier's bullt-ln 
detector The detector 1ms a sensitivity of 
approximately -I >0 nvV/mW and Is able to drive 
Impedances as low as 100 ohms* 

3>14* Widoband Preamplifier 

3*15* The HP 8349A microwave amplifier may 
be used as a wideband preamplifier for spectrum 
analyzers, microwave frequency counters, ami 
scalar network analyzers, Spectrum analyzers 
with 30 dB noise figures may typically realize 15 
to 20 dB signal to noise ratio ImprovcMnents 
(Figure 3-4), ' 

3-16, Microwave frequency counters v4th -25 
dBm sensitivity may typIcoUy realize a 10 to 20 dB 
Bcuslilvlty Improvement (Figure 3-5), 

1 

3-17, Scalar network onalyzers may go beyond 
the typical 60 dB dynamic range and achieve 
greater than 80 dB dynamic range when using the 





HP 8349A In a extended dynamic range config- 
uration (Figure 3-6), 

CAUTION 



With a +6 dBm Input, output power 
from the ampllflor may bo as high as 
4-26 dBm, Thoroforo; It Is vory 
Important to Insure adequate pro- 
tection of the following device or ' 
instrument Input circuitry, 

3-1 8, Back Mounted Operation 

3-19,' The physical configurhtlon of the HP 
8349A mtjikcs It compatible with EIA and lEC 
racking standards. The half rack configuration of 
the HP 8349A allows for mounting In a rack by 
Itself, orj' closely alongside another Instrument 
Mounted either way, the effective convection 
coollng/system of the HP B349A enables It to 
operate at less than 10"C above the ambient 
temperature of the rack environment 



i 

i 
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Figure 3‘Iy From und Rear Panel Comrols, Connectors, and indicators (I of 2) 
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MP 8349 A 



Operallor. 



K Uno ON-OPR AC line switch. Turns ihc Instrument primary power on anti olT. 

2. POWER LEVEL An Internal power Indicator displays output power to tenths of dBm, 
from 0 to 4-20 dBm. 

3. RF INPUT (stondord), A type N (female) connector supplies RF Input power to the 
amplifier 

CAUTION 

To avoid domaglnB the ompllfler^e Internal olroultr/r elgnets 
applied to tho INPUT connector must not exceed 4*27 dBm 
RR or 4:10V,, 

4. RF OUTPUT (standard), A type N (female) connector supplies amplified RF output 
power, 

5. AC POWER MODULE, Contains the three-wire ae power receptacle, line voltage 

, (100, 120, 220, 240 volts) selector, and line fuse. ’ 

; f 

,6, POS Z BLANK Holds the power meter display, and the external display (network 
analyzer, etc.) while the swept source passes switch points, or retraces, 

7, DETECTOR OUTPUT, A BNC (female) connector outputs approximately -1,0 mV/ 
mW for use when leveling 

8, RF OUTPUT (option 001 ), A type N (female) connector supplies amplified RF 
’ output power, at the rear panel. 

9, RF INPUT (option 001 or 002), A type N (female) connector supplies RF Input 

power to the amplifier, at the rear panel, ' 



Figure i-/. From oud Rear Panel Controk Connectors and Indicators (2 of 2) 
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HP 8349A OPERATOR'S CHECK 



KiaNALBaunci 



DBO HBODO ^ = 

oao o DDM Ho : : ! 

onao o on DO oo BBE 

lap OOP tvw nn«itm~ 



ttrltANAL 
DEIICICA Ihm 



iDFOUtPUr 



UVtUKS 

cohH[CiioNtoi>noNAu 



DEttCIOI) 

rOlitPUE 



liMKIA 

MICROVyAVEAMPilPItn 



nFouim 




EQUIPMENT 

RP Si^nul Source » See TEible 1*2 
Aiiiplllier HP 8349A 

Power N4eier See TEible 1^2 

PROCEDURE 

j I 

1, Set signal source to desired rrei{uency (or Ireciuency range), 

2, Connect power senspr to source output. Set source output power to appf'oximately +5 
dBm. 

(3» Connect source output to ampHller Input. Connect poWr sensor to amplifier output 
Power meter should read approxlmatley +19 dBm (leveled)* or +20 dBm (unlevelcd), 

, NOTE 

This is only a rough bheok Por a more complete check go to 
Section IV, Performance Tests* 



Figure J*2, HP 8S49A Operators Check 
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FtifHrvJ-^S, HFHJ49A Uaed as a Power Atapl^or 




Figure 34, HP 3349A Used as Preampliflorjbr a Spectrum Analyser 
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Figure 3’5, IIP 8349 A Used as Preamplffiet-far a Fret,aency Cotaner 
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Figure HP 8349A Used as a Dynamic Range Extender with a Scalar Network Analyser 
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SECTION IV 
PERFORMANCE TESTS 



4-1* INTRODUCTION ^ 

I i 

4-2, The procedures in this section test the ' 
electrical performance of the HP 8349 A using the 
specifications of Table l-l us the performance 
.standards. All tests can be performed without 
access to the Interior pf the Instrument A slmpk"? 
operational test is Included In Section Ul under 
Opcrutoi^s Chccic, 

4-3, The performance test procedures must be 
performed In the sequence given, since some 
procedures rely on satisfactory test results In 
foregoing steps. If a test measurement Is slightly 
out of tolttruncc, go to Section V and perform the 
related a'djustment procedures, If u function lulls , 
to operate, go to Section VIII for troubleshooting 
informatloa 

,4-4, EQUIPMENT REQUIRED 

4-5, Equipment required for the performance 
tests Is listed In the Recommended Test Equi{>- 
ment table In Section I, Any equipment that 



satisfies the critical specifications given in the 
table may be substituted for the recommended 
models, ' , 

4-6, OPERATION VERIFICATION 

4-7, The Operation Verification consists of 
performing the Output Power, Gain, and Flatness 
performance tests In purograph 4-10, These tests 
provide reasonable assurance that the amplifier 
Is' functioning properly and should meet the 
needs of an Incoming inspection {80% verifi- 
cation), * 

4-8, TEST RECORD 

4-9, Pesults;df the performance tests may be 
recorded In the Test Record at the end of the 
procedures. The Test Record lists oil of the tested 
spnelficutlons and their acceptable limits. Test 
Results recorded at Incoming inspection can be 
used for comparison In periodic maintenance 
and troubleshooting and after repairs or 
, adjustments. 
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HPH349A 



4^1 0, OUTPUT POWER, GAIN, AND FLATNESS 
SPECIFICATIONt 



Minimum Output PowBr(25'’C±5"C)t 



Frequanoy RBngo(QKi) 


Input 


Output 


UVBisd 


UniBVBlod 


2.0 to 18.6 


5aBm(3,2mW) 


l9dBm(80mW) 


20 dBm (lOOmW) 


58.6 to 20,0 


6 dBm (4.0 rnW) 


19 dBm (80m W) 


20dBm(IOOmW) 



Powar FlntnBB8{Uvclcil)i ±1,25 dU 

Minimum Small Signal Qaln(nt'-5 dBm tuput); 15 dB 



DESCRIPTIONt 

In tlie Small Signal Gain measuremenl, the sweep oscillator Is set up for a 2.0 to 20,0 GH% 
sweep and externally leveled at —5 dBm. The source's output signal Is stored Into the 
network analyzers memory and then the source Is connected to the HP 8349A*s RF INPUT. 
The network analyzer Is connected to the RF OUTPUT and then set up fora measurement 
minus memory display. Minimum Small Signal Gain Is read directly IVom the display. 

TVo separate tests are performed to measure Unleveled Output Power, The llrst is done for a 
frequency range of 2,0 to 18.6 GHz and the second for 18,6 to 20,0 GHz. In both, the HP 
8349 A's minimum output power frequency Is determined by adjusting a frequency marker to 
the minimum power point on the network analyzeps swept display. The source Is set up for 
CW at the marker frequency and then adjusted ftir exactly +5 dBm (+6 for 18.6 to 20,0 
GHz)' output power. The source Is then connected to the HP 8349A's RF INPUT and the 
Unleyeled Output Power Is measured at the output with the power meter. 

• Leveled Output Power and Flatness are verllled In the same test The HP 8349 A‘s 
DETECTOR OUTPUT Is connected to the source's EXT ALC INPUT and external leveling 
Is selected The amplifier's minimum power frequency Is found by manually sweeping the 
source while observing the power meter. The output power Is theh set to 4*19 dBm. The 
maximum power point Is found In the same manner as above and the difference between 
the maximum and minimum power Is calculated to verify the Flatness specification. Being 
able to level at +19 dBm uLj verifies the Leveled Output Power specification. 



f 





4-10, OUTPUT TOWI-R, GAIN, AND FUTNPSS (CohTd) 
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DiricroR 



>1 ■ H 
] ij; <> 



POWIR 

BINIOR 



4-h Snuill Gain Tost Sotup 



EQUIPMENTt 



Sweep Oscillulor^ >v HP 8350B 

RF PIuy*In* » p p ip p p ► p p ► m p ► t ►► p p i i * HP 83590A 

Seulur Network AntBi^yer *ppppppppppppppppppppppppppppppppppppp HP 8756A 
OeteCtOr ppppppppppppppPpppppp>ppppp^ppppPp>pp»pppppppppipppp HP I IC64B 

power N'feter pppppp»ppppp»p»p»pppppppppppppp»»ppppppppppppppppp HP ^30A 

Power Sensor PPP»PP»PPPPPPPPPPP»^»PPPPPPPPP»PPPPPPPPPPPPPPPPpP HP 8485A 
AtteniiutoTp ^^^^tp^^^p►p^^^►*^^^^^^p^^^^p^pp^^^^^^^^ HP 8*^^73C^ Option t)IO 
OeteCtOr ppppppppppppppppp^ppppppppppp»»pppp»ppPPpppppppppPPpp HP 8'473C 
Oirectionul Coupler pppppppppppppppppippppppppppppippi* HP P/N^ 0955*0135 
Adapters: 

Type N (m) APCO,5 (I) (2 required) . HP P/N 1250-1744 

Type N (m) - APC^3 p 5 (rn) p p p p p p p HP P/N 1250-1743 

Cables: 

SN4A (ni) ppppppppppppppppppppppppppppppppp^pppppp H^ P/bl 8 120-3 124 

BNC(m)(48 In.^ 3 required) /pppppp. HP 11170C 

BNC (ni) (24 ln») ^^p^^p^^^pp^^^p^p^^p^p^^^p^^p^ppp^p^p^p^ HP 11 170B 






} 
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IIP H349A 



4-10, OUTPUT POWER, GAIN, AND FUTNE88 (ConTd) 

PROCEDUREt 

Smalt signal Gain 

l> Connect the enulpment ns shown In Figure 4*1 with the coupler output connected to 
the 10 dB nttenuntor, 

2 , Set the network analyzer to display the power measured on the A Input Set the 

relerencf level to -15 dBm and scale to 10 dB/DIV» Place the rcrerence line on the 
center graticule ' 

3, Set up tl)e sweep oscillator as Ibllows: 

Start Frequency: 2,0 GHz 

Stop Frequency; 20,0 GHz 

Sweep Time: 0,5 sec 

Sweep Trigger Internal 

Power Level: -5 dBm 

ALC Mode: External 

27,B kHz Square Wave Modulation: On 

Display Blanking: On ^ 

Adjust the power level to center the waveform on the —15 dBm reference line. 

I 

4, Press the HP 8349A LINE switch bn. Allow the equipment to warm up for 30 

minutes, , 

5, Change the scale on the network analyzer to I dB/DlV and adjust the output power of 
the plug-ln for the (lattest waveform about the -15 dBm reference (use the slope feature 
of the plug-in If necessary), I 

, 6, Store the waveform Into the network analyzers memory, 

7, Connect the coupler to the RF INPUT of the HP 8349 A and the 10 dB attenuator to the 

RF OUTPUT, , ' , 

1 ' 

8, Set the network analyzer to display measureinent minus memory and set the reference 
to +20 dB, Adjust the reference to place the minimum point of the waveform on the 
display. Determine the UB value of the minimum point (HP 8349A*s minimum small 
signal gain). The measured value should be ^15 dB, 

Unisveled Output Power (2,0 - 1 8,6 GHz) 

9, Select dBm mode on the power meter and callbrute. 

10, Reconnect the network analyzer to the output of the coupler us shown In Figure 4-1, 

11, Set the network analyzer to display the power measured on the A Input Set the 
' reference level to —5 dBm and scale to 10 dB/DlV, 

' -j i I 

12, Set the sWeep o.sctllators stop frequency to 18,6 GHz, Set the plug-ln‘s output power to 
+5 dBm and (hen adjust It to center the waveform on the network analyzer's reference 

13, Change the scale on the network analyzer to I dB/DlV and readjust the output power 
of the plug-in for the llattest waveform about the reference (pse the slope feature of the 
plug-ln If necessary), 

/ : 

' I • 
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4*10. OUTPUT POWER, GAIN, AND FLATNESS (Confd) 

I*), Store tbe vviiverorm (mo memory, 

15, Reoortnecl the coupler to the HP 8349A*s RF INPUT mul the iietvvork tmalyzer to the 
RF OUTPUT, 

16, Set the network analyzer to display measurement minus memory and the reference to 
+15 dU, Adjust the reference to place the minimum point of the waveform on the 
display, 

17, Set one of the sweep oscillators Requency markers to lowest point of the waveform 
displayed on the network analyzer, Select marker to center frequency and then select 
CW mode. This should set the .sweep oscillator output frequency to the puirker 
frequency. Turn the square wave modulation off, 

I 

1 8, Adjust the CAL FACTOR % on the power meter to the value given on the sensor for the 
frequency selected. 

19, Disconnect the coupler from the HP8349A and connect the power sensor to the coupler 
output Adjust the plug-itfs output power until the power meter measures +5,0 dBm, 

20, Disconnect the power sensor, connect the attenuator to the coupler output and connect 
the power sensor to the attenuator. Determine the amount of attenuatldn, i 




21, Reconnect the coupler to the RF INPUT of the HP 8349A and the attenuator and 
power sensor to the RF OUTPUT. Add the amount of attenuation determined In step 
20 to the dBm value now displayed on the power meter. The sum Is the minimum 
output power with a +5 dBm Input over the 2,0 to 1 8,6 ,G Hz range and should be ^+20 
dBm, 

i J 

Unleveled Output Power (16,6 20 GHz) 

22, . Reconnect the network analyzer to the output of the coupler us shown In Figure 4>1, 

23, I Set the network analyzer to display the power measured on the A Input Set the 

reference level to -4 dBm and scale to 10 dB/DlV, 

24, Set the sweep osclllaiops start frequency to 18,6 GHz and stop frequency to 20 GHz, 
Turn the 27,8 kHz square wave modulation on. Set the plug-hfs output power to +6 
dBm and/ then adjust It to center the waveform on the network analyzer’s reference 
line. i 

I I 

: i ^ , 

25, Repeat steps 13 through 18, 

i ; 

26, Disconnect the coupler from the HP8349A and connect the power sensor to the coupler 
output Adjust the plug»ln output power until the power meter measure.s +6.0 dBm. 

27, DIsconpect the power sensor, connect the attenuator to the coupler output and connect 
III? powL*r ^ensor to the attenuator. Determine the amount of attenuation. 

28 ; Reconnect *ihc coupler to the RF INPUT of the HP 8349 A and the attenuator and power 
^ sensor to the RF OUTPUT, Add the amount of ottenuatlon determined in step 27 to the 
, ,dBm value now displayed on the power meter. The siim Is the minimum output power 
^Ith tt +6 dBm Input over the 18,6 to 20 GHz range and should be ^+20 dBm, 



t 








performance Testi 



MP8349A 



4-1 0, OUTPUT POWER, GAIN AND FLATNESS (Cont'd) 
Loveled Output Power and plotnoBs 



29, Conned ihe equipment as sliown In Figure 4-2 with the power sensor conneded to the 
HP 8349As UF output (attenuator not Installed), 




30, Set up the sweep oscillator us follows: 

Start Frequency; 2,0 GHz 

Stop Frequency; 20,0 GHz 

Sweep; Manual 

ALC Mode; External 

Power Level: 19 dBm 

Square Wave Modulation; Ofl* > 

NOTE 



In order to level the HP 8349A at +19 dBm, It may be 
necaasary to adjust the RF plug-in's front panel EXT ALC CAL 
adjustment 

31, While monitoring the power meter, adjust the manual frequency from 20 GHz to 2 
GHz and determine the frequency of the minimum power point {minimum point will 
typically occur at the higher frequencies), Return the sweep oscillator to the Irequency 
of the minimum power point. 

32, Adjust the CAL FACTOR % on the power meter to the value given on the power sensor 

for the frequency selected and then adjust the output power of the plug-ln for a +19 
dBm power meter reading, . 



I 



1 



I 
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HP’8349A PcrrorimiDce Tests 



4*1 0. OUTPUT POWER, GAIN AND FLATNESS (Conf d) 

} 

f 

33. Coimcct the 10 tlB tmeiiutUor between the tulupter and power sensor tis shown In 
Figure 4-2. While monitoring the power meter* adjust the manual freoueney IVotn 2 to 
20 GHz and deicrmlne the frcqueney of the maximum power point Return the .sweep 
oscillator to the Irequeney of the maxlnuiih power point 

34. Adjust the CAL FACTOR % on the power meter to the value given on the power sensor 
for the lrec|uency selected. Subtract 9 dBm Irom the value shown on the power meter to 
determine the leveling aeeurucy of the HP 8349A. This value should be ^2.5 dll.' 

35. To meet leveling reijulrements. the unlev»*led Indicator on the RF plug*ln should 
remain olT during forward sweep, Set the sweep oscillator for a 5 second sweep from 2.0 
to 20.0 GHz and verify that the unleveled Indicator remains olT during forward 
sweep, 



I 

) 

\ 




1 
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IIP 8349A 



4-1 !► SWR 
SPECIFICATION; 

swn 



' Fraqusnoy Raago (QHz) 


Input 


Output 

(Uvalod) 


2.0 to 18,0 


^2,8 


;S2,5 



DESCRIPTION; 



In the Input SWR test, the equipment Is set up tis shown In Flgure4*3 und the network antiljjzer 
Is set up (or un A/R meusurement An open-short c;dlbr«tlon Is performed nt the test port oflhe 
coupler und the ciillbrutlon Is stored Into the network anulyzers memory, The network 
unulyzer is set for meusurement minus memory and the amplifier Is connected to the coupler, 
The dB value of the maximum point on the network analyzer Is determined und this value Is 
then converted to SWR. 

In the Output SWR test, the 2,0 to 18,0 GHz frequency range Is tested In four separate 4 GHz 
bandwidths, This Is done to Increase the resolution of the network analyzer display. The dual 
directional coupler is set up us a single directional coupler and then a load Is placed on the 
end of the air line (see Figure 4-3) to prevent any reflcetlons from being seen at the coupled 
port The signal at the coupled port Is then stored Into the network analyzer s memory, A short 
Is then placed on the air line, the network analyzer Is set to display measurement minus 
memory, and the muximunt change In power Is measured. System errors are corrected by 
measuring the system loss In one direction and then multiplying by two, Finally, through 
several calculations, the SWR of the amplifier Is determined 
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4-11, SWR(Cor/Vd) 
EQUIPMENTt 



Sweep Ohcillntor^ HP 83501) 

RP P1u^*Iii» HP 8354t)A 

Scalar Network Analyzer HP 8756A 

Detector (2 required) HP I lf)f»4A 

Dual Directional Coupler, HP 1 1692D Option 002 

20 cin Air Line (2 re(|u|recl) HP I I507A 

Type N (0 Sliort, , HP 1 151 1 A 

Tyne N (I) Open HP P/N 85032-20001 

Tyi,k* N (m) 50n Load, HP 909 A Option 012 

APC*7 Sitort ,,,,>,,,,,,,,>,,>,,,,,,»r,,»,,,,,,,>i,,»,,,,,,,,, HP II 565A 
APC*7 50fl Load HP 909A 

Adapters; 

I ^yp^ H (tu) -" APC’“7 HP II 525A 

APC-7 ~ AP03,5 (0 - ' HP P/N 1250-1747 

i Type N (m) - APC-3.5 (0 (3 required) HP P/N 1250-1744 

Gables: 

TypeN(m)(24 In,), ,,,, HP II500B 

BNC (m) (48 In., 3 required) HP 1 1 1700 

BNC (in) (24 In,) HP II I70B 
SMA (tn) HP P/N 8120-3124 



PROCEDURE; 

Input SWR 

1, Cohneet the equipment as shown in Figure 4-3 with the short connected to the coupler's 
Test Port 

2, Set the sweep oscillator as follows; 

i 

Sturt Frequency; 2,0 GHz 
Stop Frequency: 20,0 GHz. 

Sweep Time: I see 

Sweep Trigger; Internal 

27,8 kHz Square Wave Modulation: On 

Display Blanking* On 

Power Level: 5 dBm ' 

ALC Mode: Internal 

i . 

3, Set the network analyzer as follows: 

Channel I: On 
Channel 2: Off , 

Measure: A/R 
Display: Measurement 

Scale: 5 dB/DIV ’ 

Reference Level: 0 dB , 

4, Press the HP 8349A LINE 'switch on. Allow the equipment to warm up for 30 
minutes, 




i 



perlormimtie Tesit* 

4-1 1. SWB(Cont'd) 



I IP H3-WA 



NOTE 



In stops B ond 6, sn opori-short coltbrotlon Is porformod, Tho HP 
87GCA has o spoolol CAL function Incorporotod vyhich outo- 
motloolly stores tho collbrotlon Informotlon Into momory whan 
the collbrotlon Is comploto, Use this footuro when porformino 
stops 5 ond 6, 

5. Perlbrin u ?ihorl cnllbrtUioii, 

fi. Connect the open U) t^e Test Port of the coupler unci perforin un open cullhrallon. 

1 , Connect the Test Port of the coupler to the HP 834yA‘s RF INPUT Set the network 
unulyzer to dlspltiy Input minus memory and adjust the reference to, place the wavelorm 
onto the display* 

8, Determine the dB value of the maximum point on the waveform and use the rollowlng 
formula to calculale the SWP. The SWR should be ^2*8, 

SWR « It/ "^20) 

' where x « the clB value of the maximum point 

Output SWR 

9, Connect the ecpilpment as shown In FiLrure 4-4 with the load connected to the air 
line. 

10, Set the sweep oscillator as follows; ' 

Start Frec|Uency; 2.0 GHz 
Stop 'frequency; 6,0 OH/. 

. Sweer Time; 0,5 sec 
Sweej‘ Trigger Internal 
ALC Mode; External 
Power Level: 15 dBm 
Display Blanking; On 
27.8 kHz Sejuure Wave Modulation; On 
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Pcrlbrimmcc Tests 8349A 

I 

1 

' 4*11. SWR{Cont*d) 

NOTE 

In ordor to lovol tho output power of tho HP 8349A, It may bo 
noooasary to adjust tho RF pluo-ln^a front ponol EXT ALC CAL 
adjustment Ensure that tho RF plug-ln^s unleveled (ndicotor 
remains off during' fon/vord sweep before continuing with 
this test 

1,1, Setup the network unnlyzerto measure the power on the A Input Center the wuvelbrm on 
the display and then store h Into memory, 

12, Connect the short to the air line as shown In Figure 4-4 and set the network analyzer to 
display measurement minus memory, 

13, A ripple wavelbrm should now be displayed on the network analyzer. Find the point 
where the greatest peak to peak variation occurs (adjacent mlnimutn to maximum) and 
determine the dB change from the mlnimum'to the maxlmum^lwuld 

M, Enter the dB change onto Table 4-1 In the column labeled A dB, 



Table 4*/, Ouipttf SWH Test Data 



FreqUBTicy Rbhro (GHz) 


AdB(dB| 


MSL(dn) 


Start 


Stop 


2,0 


6.0 






6.0 , 


10.0 






4o,o 


14,0 






14.0 


18.0 







14, Center a frequency murker between the maximum and minimum points, Set the sweep 
oscillator to CW mode and enter the marker frequency, 

15, Set the power meter mode to dBm and calibrate, Set the CAL FACTOR % on the power 
meter to the value given on the power sensor for the frequency selected. 

16, Disconnect (he short and connect the power sensor to the air line. Turn the 27,8 kHz 

square wave modulation off and note the power level 

? ■ 

17, Disconnect the coupler and connect the power sensor to the HP 8349 A’s RF OUTPUT, 
Note the power level 

18, Subtract the power level measured in step 16 from the level measured In step 17, The dif- 
ference Is the loss of the measurement system (MSL). Enter the value onto Table 4-1, 

19, Repeat steps 9 through 18 for the frequency ranges given In Table 4-1, 



.1 
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4»11. SWH(Cont^d) 

20, Using the dutu entered In Table 4-1 lor die 2,0 to 6,0 GHz frequeney range, perform the 
following calculations to determine the output SWR of the HP 8349A 

tu Convert A dB to measured SWR (SWR|v?) using the following equation: 

SWRm^ 

! 

SWRm® 



b, Convert SWR^ to the measured reflection coefficient (P|v^) using the fol- 
lowing equation: 



'M' 



SWRm - 1 
SWRm + 1 






c. Convert MSL to the reliectlon coefficient of the test system (Pjs) using the 
following equation: 

10“2(MSI720) ' 



Pts' 



d. Calculate the reflection coefficient of the HP 8349A using the following 
equation: 



e, Calculate the output SWR of the HP 8349A (SWR^) using the following equation 
and then enter the value onto Table 4-2 In the 2,0 to 6,0 GHz Frequency Range 
column. 



SWR^' 



1-Pa 



SWRa' 
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HP 8349A 


1 ' 

4-11, SWR(Cont^d) , 

Table 4'2, Output i’H'R Test Results > t 


j 



Haquency 

Range 


2,0 to 6,0 

1 

1 1 


0^0 (0 10,0 

] 


10,0 to 14,0 

i ' ' 


1 ' 

14,0 to 16,0 

1 


SWR 











i 



' , 

2U Repeal step 20 ujtng the cluttt entered tnTublc4- 1 for the 6,0 to 10,0 GHz. 10,0 to 14.0 GHz, 

and 14,0 to 18,0 GHz frequency ranges, 

22, The largest value entered for SWR In Table 4*2 Is the HP 8349 A*s worst case SWR. This 
value should be ^2.5. 
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f ’ : 

4-1Z SPECTRAL PURITY 

SPECIFICATION J ' 

i 




, DESCRIPTION: , 

, In the Harmonics tesi, the HP 8349A Is tested over the frequency range where the harmonic 
content Is the greatest (3.2 to 6.3 GHz). Initially, the test system Is cullbralcd by sweeping the 
> source frqm vV4 to 12.6 GHz and storing a calibration line Into the spectrum analyzer's 
memoiy. The calibration line is then set toO dB in order to allow the harmonic content to be 
' directly read in dDc, The spectrum analyzer is then set for mea^turement minus memory and 
the'sourcc Is swept from 3,2 to 6,3 GHz^ Aflerseveral sweeps, the harmonic level(in dBc) Is read 
direcily from the spectrum analyzer,' 

In the Non-Harmuqlc Spurious test, a frequency of interest is selected and then the spectrum 
analyzer is tuned l^rom 2,0 to 18,0 GHz while looking for spurious responses, 






Pcrlbrmuncc Tests i 



HP 8349A 



4-1 2* SPECTRAL PURITY (Coht'd) 



EQUIPMENTt 




Sweep Oscilldtor^ ►»»*►>*►►»►►*►►►►»*>»>►►►»>»►►»►»►»**>*>>> 
RP Plu|{*ln> ^ f »► M ► t >»► t ►►>►►►>►►>►► t **►►*►*►*** ^ * * * 

Spcetrunt Antilyzer *»»►►»►»>>»*►►»*»♦►»►►►►>»►►*►►»•►►>>►►* 
Power Meter >►*►»»»>» m ^ * 
Power Sensor ►*>»►* »> *>►*>►>>>»»>►*►►►•►»*►>►**►*►►►►►*** ► 
Adiipten 

Type N (m) - APC-3,5 (I) (4 required) HP 

Cublest 

I SMA (m) (2 required) »>> f »»»»>»»»»»»>»)»>» ^ »>>»»» > HP 
DNC (ni) (24 (n») 



HP 8350B 
,, HP 83590A 
HPB566A 
HP436A 
HP84B5A 

P/N 1250-1744 

P/N 8120-3124 
.. HPI1170B 



I 



1 



PROCEDURE:' 

Harmonlos 

U Switch the equipment otTand then connect It us shown In Figure 4-5 with the HP 8349 As 
RF OUTPUT connected to the spectrum unulyzen 

I 

2, Switch the spectrum amilyzcr on und then set It us follows: 



Sturt Frequency: 6,4 GHz 
Stop Frequency: 12,6 GHz 

Reference Level: 20 dBm ' 

RF Input Attenuation: 30 dB 
Scale: 5 dB/DIV 

I 

3, Set up the sweep osclllutor as follows: 

CW: 12,6 GHz ' 

Sweep Time: 100 sec * 

Sweep Trigger Single 
RF Blunkfug: On i 

Display Blanking: On 
ALC Mode: External 
Power Level: 16 dBm 

' 4, Switch the HP 8349A LINE on. Allow the equipment to warm up for 30 minutes, 

5, Adjust the output power of the RF plug-ln until the display on the HP 8349A reads 20,0 
dBm. Set the sweep oscillators start frequency to 6,4 GHz und slop frequency to 8.4 
GHz, 

6. Set the spectrum analyzer to blank channel A Clear channel Bund then select maximum 
hold 

7, Press single sweep* on the sweep oscillator, 

8. At the end of the sweep, change the sweep oscillator's feturt frequency to 8.4 GHZiUnd stbp 

frequency to 10,4 GHz. Press single sweep, , , * 
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4-12, SPECTRAL PURITY (Cont'd) 

9» At the end of the sweep, change the sweep oscillator’s start frequency to 10,4 GHz and slop 
frequency to 12,6 GHz, Press single sweep, 

10, At the end of the sweep, a truce with some small powei^ drop outs should be displayed on 
the spectrupi analyzer, To remove the power drop outs, set channel A on the spectrum 

’ analyzer to write and ,set the sweep oscillator to CW, Adjust the frequency of the sweep 
oscillator to the points where the drop outs occur When the sweep oscillator frequency 
equals a drop out frequency, the drop out should be removed 

11, On the spectrum analyzer, blank channel A and then select enter display line, Set the dis- 

play line to 0 dBm and then select channel B minus display line, Set the spectrum 
anolyzer to display channel A minus channel B, Blank channel B and select a reference 
level ofO dBm. , * 

12, Set the sweep oscillator as follows; 

Sturt Frequency; 3,2 GHz 
Slop Frequency; 6,3 GHz 
Sweep Trigger Internal 

13, On the;jpeelrum analyzer, clear channel A and then set, it for maximum hold. Allow the 
sweep c^sclllutor to sweep three times through the frequency range set in step 12, 

14, Adjust the spectrum analyzer’s frequency marker from 6,4 to 12,6 GHz, Detetmine the 
dBm value and'frequcncy of the moximum point. The measured value should beg -20 
dBm (due to the calibration performed in previous steps, the measured value converts 
directly to dBc), 

15, If the maximum harmonic level measured in step 14 is within specification, proceed to 
step 24, If the test failed, proceed to step 16, 

' j 

16, Select CW mode on the sweep oscillator and enter the frequency of the harmonic that 
exceeds the specification. Enter u power level of 10 dBm. 

- i 

17, Calibrate the power meter and set the CAL FACTOR % to the value given on the power 
, sensor for the frequency selected. Connect the power sensor to the HP 8349A RF OUT- 
PUT. Note the power meter reading. 

18, Set the sweep oscillator frequency to one-half of the harmonic frequency if it is the second 

harmonic that exceeds specification, or one-third the harmonic frequency if It is the third 
harmonic, ' 

19, Adjust the CAL FACTOR % on the power meter to the value given on the power sensor for 
the frequency selected. Adjust the power level of the RF plug-in for a power meter reading 
of20 dBm, 

20, Disconnect the power sensor and reconnect the spectrum anolyzer to the HP 8349A’s RF 
OUTPUT, Cjcar channel A on the spectrum analyzer and note the power level of 

' the harmonic 

21, Repeat step 16, 
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4*1 2. SPECTRAL PURITY (ConTd) 

22 , Measure the power level on spectntin analyzes Calculate the Insertion loss of the test sys- 
tem by subtracting the power level measured In this step from the power level noted in step 
17 (Insertion loss *= power level step 17 minus power level step 22), , 

23, Determine the power level of the harmonic by adding the Insertion loss calculated In step 
22 to the power level noted In step 20, Subtract 20 from the sum to determine the power 
level of the harmonic In dBc, The difference should be ^-20 dUc, 

1 ' * 

Nori'HQrmonlo Spurlouk 

24, Set the sweep oscillator to a CW frequency of Interest. Connect the power sensor to the RF 
OUTPUT of the HP 8349A and adjust the output power of the plug-ln until the power 
meter reads 20,0 dBm. 

25, Reconnect the spectrum analyzer to the HP 8349A*s RF OUTPUT and tune the spectrum 

analyzer from 2,0 to 20.0 GHz, Look for any spprlous responses, When one Is found, 
determine If It Is h^innonlcallyor non*harmonlcally related. Ifnon-harmonically related, 
the spurious slgn;|l sould be ^-55 dBc, i 
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Tahh 4>X HP 8S49A Tm Hvaml 



Hawlatt-Packard Model B34BA Datot 

Microwave Antplilier , 



Sarlel Number; ,i Toaiad By; 



Specllicatlon Tested 


Step 


Teat Conditions i 


Specification 


Maosurod Vetuo 


4-11). Smalt Signal Gain 


8 


Input Power -5 dBm 


15 dB 


dB 


4-10. Unlcvcleil Output 
Power 


21 


Prequency Range: 
2,0 to I8,f> GHz 
Input Power 5 dBm 


1 

20 dBm 


. - dBm 


4-10, Unlevelcd Output 
Power 


28 


Frequency Range; 

1 8.6 to 20,0 GHz 
Input Power 6 dBm 


20 dBm 


dBm 


4-10. Output Power 
rialness • ' 


34 


Minimum Output 
Power 19 dBm. 
Leveled 


±1.25 dB 

i 1 


J. dB pk-pk 


4-1 L Input SWR 


8 




^2.8 


— 


4-1 1, Output SWR 


22 


Output Power 
20 dBm. Leveled 


S2.5 


— 


4-12, Spectral Purity; 
Harmonics 


14 

i 


Output Power 
20 dBm, Leveled 


^20 dBc 


dBc 


4-12, Spectral Purity; 

Non-Harmonic 
. Spurious 


25 


Output Power 
20 dBnt, Leveled 


^55 dBc 


dBc 
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INTRODUCTION 



5-2f This sccllon provltics adjustment proce* 
(lures for thu HP o349A microwave amplifier 
These procedures should not b(i,pcrrormed us 
routine muintenunce but should be used ( I ) after 
rcplucemenl of u part or component, or (2) when 

R erformunce tests show that the specifications 
sted in Table 1*1 cannot be met. Table 5*1 lists 
the adjustment procedures described in this 
section. Table 5’2 lists all the adjustable compon* 
ents by reference designation and adfustment 
name, giving the paragraph number of the 
adjustment procedure and u description of the 
function performed by the adjustment. 





NOTE 

Allow the HP 8349A microwave 
ampliflerto warm up for 30 minutes 
prior to making any adjustments. 



6-3. SAFETY CONSIDERATIONS 

5-4. Although this instrument has been, 
designed in accordance with international safety 
standards, this manual contains Information, 
cautions, and warnings which must be followed 
to ensure safe operation and to retain the 
instrument in u safe condition. Adjustments and 
service should be performed only be u skilled 
person who is aware of the hazards Involved. 




I WARNING ) 

AdjUBtmantu in thta aobtion arc 
performad with power supplied to 
the Instrument while protective 
covers are removed. There are 
voltages at points In the Instrument 
which can, If contacted, cause pe^ 
Bonai injury. Be extremely careful. 
Adjustments should be performed 
only by a skilled person who Is 
aware of the hazards involved. 

Capacitors Inside the Instrument' 
may still be charged, even If the 
Instrument has been disconnected 
from Its source of supply. ' 

NOTE 

Use a non-metal No adjustment tool 
whenever possible. 

B-B. EQUIPMENT REQUIRED 

5-6. Thccijulpmciu required for the udjuslmenl 
procedures is listed In Section I of this manual. If 
the test equipment recommended is nut uvallabte. 
other equipment may be ’substituted if its 
p’jrformunce meets the critical speclilcations 
listed in the table. The equipment required for 
each adjustment is specIHed In each procedure. 

B-7. REUTED ADJUSTMENTS 

5-8. All of |hc adjustments In the HP 8349A 
microwave amplifier are interrelated If adjust- 
ments arc required, all the adjustment procedures 
should be performed. In the sequence provided 
here, 
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Table Atljumn'ftt Procedures 



. Paragraph 


Procedure 


5-9 


1 

+ 8 V and -- 10 V Power Supply Adjusinicnts 


5-10 


Display Zero Adjuslmenl 


' 5 *n 

1 


i Displayed Power Level AdjustinenJs 

1 , 



! . • 

Table Adjustable Couipoueni,s 



Reference 

Deilgnatlon 


Adjuitment 

Name 


Adjustment 

Paragraph 


Devcrlptlon 


A5ID5 


+3VADJ 


,5-9 


Adjusts the do voltage at the output of 
voltage regulator LM to 4-8V, 


, A5RJ6 


-lOVADJ 

, 1 


5-9 


Adjusts the de voltage at the output of 
voltage regulator U4 to — lOV, 


. AIR9 

* ) ■ 


MTR CAu 


5-10 


Calibrates the froiU panel display, 

I 


! ' 

A4R14 

1 


0 DD ADJ 


5-11 


Compensates for the detection diode 
In the A2 microcircuit to set the 
displayed jiowcr level at t) dBtn. 


A4R22 

1 


lODBADJ 


I 

5-11 


Adjusts the gain ol' A4U5 to set the 
displayed power level at 10 dBm, 


A4R13 

j 

j ■ 


20 DB ADJ 


1 

5-11 


Adjusts the bias current lor the dual- 
slope logger circuit to set the displayed 
power level at 20 dBm, 
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B-a +8V AND -10 V POWER SUPPLY ADJUSTMENTS 
REFERENCE 

A5 Power Supply Assembly 

DESCRIPTION 



The +8V mul -lOV power supplies tire tuljusted to the proper levels, 




EQUIPMENT 



Digital Voltmeter (DVM) 






I IP 3456 A 



PROCEDURE 

1, With the LINE power ofl^ remove the top cover of the HP8349A microwave ampllller us i 
follows: remove the screw from the reurcovcrstrlp of the carrying htuulle; slide the top 
cover buck to expose the covers front edge, and lilt it oIT , 

2 , Switch on the LINE power, and allow the Instruments to warm up for 30 minutes, 

3, Connect the DVM LO terminal to A5TP6 (A GND 2), and the III terminal n A5TPI 
(+8V). Refer to Figure 5-2 for A5 power supply assembly adjustment locations 

4, Adjust A5R35 (sec Figure 5-2) for u DVM reading of +8,000 x ,001 Vdc, 

t 

5, Connect the DVM HI termiuni to A5TP4(— 10 V), ' ' ' i > i 

6, Adjust A5R36 for a DVM reading of -10,000 db ,001 Vdc 
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B-10. DISPLAY ZERO ADJUSTMENT 

REFERENCE ' 

A1 Front Pimel Assembly 

DESCRIPTION 

With the A4 Nigmil con Jltlonlng»st>embly removeU from the InKtrumenL the Input signal to the 

front panel display Is forced to 0 volts, Al R9 (Mill CAL) on the from panel assembly Is then 

adjusted to cause the POWER LEVEL dlsolay to correspond With theOV Input signal. 

EQUIPMENT 

Extender Board HP Part Number 08349*600 T 

PROCEDURE 

L Make sure the LINE power to the Instrument Is OFF, 

2, Remove the display window (the U)iper front dress panel) by pushing both clips to the IcB ' 
and allowing tbe window to drop forward 

3, Remove the top and bottom covers of the Instrument. To remove the top coven unserew 
the rear covep*strlp of the carrying handle; slide the top cover buck to expose the covers 
front edge, and lilt it off To remove the bottom cover It Is only necessaiV lo remove the 
single screw from the center of the rear frame and slide the cover back and ofl*, 

4, Remove the A4 signal conditioning assemb’v from the Instrument us follows. Disconnect 
W3 rear panel cable from A4, Disconnect coax cable W2 from A4 and secure It out of tbe 
way. Remove the alien screws holding the top and bottom of the A4 assembly onto the 
center divider standolTs, Pull the A4 assembly out of Its motherboard socket 

5, Connect the extender board to the motherboard In place of the A4 signal conditioning, 
assembly, 

6, Switch on the LINE power and allow the instrument to warm up for 30 mlnute,s, 

i 7, Connect a jumper bebveen pin 9 of the extender board and A5TP6 (A GND 2) on the 
power supply assembly. Tbe voltagcial pin 9 Is the display board Input signal, which Is 
thus forced to OV, 

8, Adjust Al R9 (MTR CAL) (see Figure 5*3) until the front panel POWER LEVEL display 
reads -00 0. Continue to adjust until the minus sign just blanks out 

9, Replace the A4 signal conditioning assembly In tlw InstrumenL Reconnect W3 rear panel 
eable to A4JI. Reconnect W2 coax cable to A4J2, 

Al 




Figure 5^3, Display Ztro /tdjusumu Location 

^ ' 5.5 

. :l *. S ■■ 



J 









Adjustments 



HPS34‘M 



I 



1 » DISPLAYED POWER LEVEL ADJUSTMENTS 
REFERENCE 

A4 Signal Conditioning Assembly 

DESCRIPTION 

The source Is swept across the Iretiuency range orthe HP 8349A microwave ampllller to Had 
the maximum and minimum output power levels olTlie amplifier The average power level Is 
calculated, and the adjustments are perlonniid at a Ireciiiency where the output power Is at this 
level. 

A4RI4(0 DBM ADJ) Is adjusted to compensate for the sensitivity ofthe detection diode In the 
A2 microcircuit. A4R22(I0 DBM ADJ) adjusts the gain of A4U5 toobtaln250 mV/dBm on the 
output at A4TP3. A4RI3 (20 DBM ADJ) adjusts the bias current for the dual-slope logger 
circuit The adjustments are Interactive, 





Fifiure 5-4. Displayed Power Level /Uljimmeni Semp 



EQUIPMENT 

Sweep Oscillator HP 835t)B 

RF Plug- In. HP 83590 A 
Power Meter. .................................................. HP 436 A 

Power Sensor. HP 8485A 

Adanters(3) APC-3,5(tj to N(m) HP Part Number 1250-1744 

SMA Cable.., HP Part Number 8120-3124 
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B-1 1 , DISPLAYED POWER LEVEL ADJUSTMENTS (Conf d) 

PROCEDURE 

I 

Pindlng on Approprloto Proquonoy 

Remove ihe top imd bottom '-'VerK of the HP 8349A as deNcrlbed (n the Display Zero 
Adjustment procedure* 

2* Adjust the potentiometers on the A4 signal conditioning assembly to the center of their 
range* 

3* Calibrate the power meter 

4* Connect the equipment as shown In Figure 5»4* Switch on the LINE powei^ and allow the ’ 
Instruments to warm up for3t) minutes* 

5. On the sweep oscillator, press [INSTR PRESET] [CWJ* [EXT] ALC MODE* Make sure 
that [lP MOD] Is OFF, Adjust the power level to obtain a power meter reading of 10, tit) 
dBm* ' 

6* Manually sweep the sweep oscillator across the frequency range while olrserving the , 
power meter display for peaks and valleys In the power reading* Note the highest and 
lowest power readings and calculate the average of these, 

I Average power » (Pmax + Pmln) / 2 

\ 

7* On the sweep o,sclllator press [CW] [6] [GHz], Manually sweep up the frequency range 
until you reach a frequency where the power meter reading Is equal to the value caleulaled 
In step 6* Note this frequency for reference. 

8* Compensate the power meter for the calibration factor of the power .sensor at the 
frequency of Interest ' > 

Making the Adjustments 

9* On the sweep oscillator, press [POWER LEVEL] [0] [dBm], Manually adjust the power 
level until the power meter shows a reading of 0,00 dBm. If the required power meter 
reading cannot be obtained, adjust tb c EXT/MTR ALC CAL adjustment on the front 
panel of the RF plug-in. 

10*1 On tlie HP 8349Asignalconditionlngussembly, adjust A4R14(0 DBM ADJ) until the HP 
8349A display reads 00,0 dBm. Refer to Figure 5*5 for the location of A4R14, 

1 1 * Adjust the sweep oscillator power level to obtain a power meter reading of 1 0,00 dBm. If 
the required power meter reading cannot be obtained, adjust the EXT/MTR ALC CAL 
adjustment on the front panel of the RF plug-ln, 

12, Adjust A4R22 {10 DBM ADJ) until the HP 8349A display reads 10*0 dBm. 

\ 

13* Adjust the sweep oscillator power level to obtain a power meter reading of 20*00 dBm. If 
the required power meter reading cannot be obtained, adjust the EXT/MTR ALC CAL 
adjustment on the front panel of the RF plug-lh. 
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B-1 1 > DISPLAYED POWER LEVEL ADJUSTMENTS (ConTd) 

A4 




li Adjust A4R13 {20 DBM ADJ) until tir; HP 8349A dlsphiy reads 20.0 dBm. 

) 

15. Iterate between power meter readings of 10,00 dBm and 20,00 dBm. Readjust A4R22 and 
A4R13 If nece.ssary until the HP 8349 A display matches the power meter reading at both 
settings. I 

16, Set the sweep oscillator to obtain a power meter reading ot‘00,00 dBm. and make sure that 
the HP 8349A display still reads 00.0 dBm, If It Is necessary to readjust A4R14 lor aOO.O 
dBm display, rechcck the display at 10 dBm and 20 dBm, and ensure that It still matches 
the power meter readings, (Note; IT repeated iterations ol adjustments cause the 
potentiometers to reach the end ofthelr range, recenter the potentiometers and repeat the 
adjustment procedure). 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION 

6-2, This section contains Information for 
ordering parts. Table 6-1 lists the available 
exchange assemblies. Table 6-2 lists abbrevi- 
ations used in the parts list and the names and 
addresses that correspond to the manufacturers* 
code numbers. Table 6-3 lists all replaceable 
parts In reference designator order. 

I 

6-3. EXCHANGE ASSEMBLIES 

6-4. Table 6-1 lists assemblies within the 
instrument that may be replaced on an exchange 
basis, thus affording a considerable cosi savings. 
Exchange factory repaired and tested'ussemblles 
arc available only on a trade-in basis, therefore 
the defective assemblies \must be returned for 
credit For this reason, assemblies required for 
spare parts stock must be ordered by the new 
assembly part number. 

6-B. ABBREVIATIONS 

6-6. Table 6-2 contains three major sections: 
Reference Designations expands the 
designators used in the parts list; Abbreviations 
defines abbreviations used in the descriptions of 
replaceable parts; Manufacturers Code List 
references the name and address of a typical 
manufacturer with the code number provided In 
the parts list 

6-7. REPLACEABLE PARTS LIST 

6-8, Table 6-3 Is the, list of replaceable parts 
and is organized as follows; 

a. Electrical assemblies and their components 

in ulpha-numcrical order by reference 
designation. ! 

b. Miscellaneous chassis-mounted parts in 
alpha-numerical order by reference 
designation. 

c. Instrument options and their components 
in alpha-numerical order. 



d. Service accessorlc.s. 

e, Attaching hardware, 

6-9. The Information given for each part 
consists of the following: 

a. The Hewlett-Packard part number, 

b. Part number check digit (CD). 

c. The total quantity (Qty) In the instrument 

d. Thi description of the part 

e. A typical manufacturer of the part In ,i 
five-digit code. 

f. The manufacturer*s number for the part 

6-10. The total quantity for each part Is given 
only once — ut the first appearance of the part 
number in the list 

NOTE 

I 

Total quantities for optional 
assemblies are totaled by assembly 
and not integrated Into the 
standard list 

6-11. ILLUSTRATIONS 

6-12, Figure6-1, Miscellaneous Parts, Indicates 
the location of the replaceable miscellaneous 
chassLs-mounled parts listed in Table 6-3, Figure 
6-2. Attaching Hardware, references the 
Hewlett-Packard part number for the hardware 
used with at least one location in the Instrument 
(Locations of major assemblies are illustrated In 
Section VUI.) 

6-13. ORDERING INFORMATION 

6-14. To order a part listed in the Replaceable 
Parts List., quote the' Hewlett-Packard part 

< 6-1 
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number with Its chock digit (CD), indicate tlie 
quantity, and address the order to the nearest 
Hewlett-Packard OITice. The check digit will 
ensure accurate and timely processing of your 
order, 

j 

6-15, To order a part that is not listed (n the 
Replaceable Parts List, include the instrument 
model number, instrument serial number, 
description and function of the part, and the 
number of parts required Address the order to 
the nearest Hewlett-Packard onice, 

Tahh6‘i 



6-16, SPARE PARTS KIT 

6-17, Stocking spare parts for an instrument is 
often done to ensure quick return to service alter 
a matfunelion occurs. Hewlett-Packard has a 
Snare Parts Kit available for this purpose, The 
kit consists of selected replaceable assemblies 
and components for this instrument. The 
contents of the kit and the Recommended 
Spares list for this instrument may be obtained 
on request and the Spare Parts Kit may be 
ordered through your nearest Hewlett-Packard 
Oflice, 

Exchange Pam 



Reference 

Deeignatian 


Description 


New part 
Number 


Rebuilt-Exchange 
Part Number 


A2 


2-20 GHz Amplifier Assembly (Includes 
bias board assembly RF Input and 

output cobles W4 undlws, connectors Jl 
and J2, heat sink, transistor block, and 
attaching hardware)' 


083-19-60010 


08349-6(K)24 


A2 

(Opt 00)) 


Same as above for Option 001 (rear panel 
RF input and output) 


08349-60020 


083-19-60025 


A2 

‘ (Opt 002) 


Same as above for Option 00?i(iear 
panel RF input, front panel RF output) 


08349-60021 


, 08349-6tK)26 ' 



f 



I 



NOTE 

For module exchange procedurB, see faregreph 6-2B, 

1 ’ t 
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Tahfe 6-2, \ Manufacturers Code List, Reference Desi^natit^ns, and Abbreviations (I of 3) 



1 \ ^ MANUFACTURER'S CODE LIST , 


MFR 

NO. 


MANUFACTURER NAME i 

1 'i 


1 

' ADDRESS 

■ 1 


ZIP 

CODE 


00000 


ANY SATISFACTORY SUPFLIUR 


I J 






00904 


DENVER PLASTIC INC 


, LAKEWOOD 


CO 


h0214 


61121 


AI.LEN-BRADLEY CO. 


' MILWAUKEE 


Wl 1 


'53204 


01295 


TEXAS INSTR INC SEMICOND CMPNT DIV 


DALUS 


TX 


■ /5222 


04713 


MOTOROLA SEMICONDUCTOR PRODUCTS j 


PHOENIX 


AZ 


H500K 


06665 


PRECISIONMONOLITIIICS INC. 


SANTA CLARA 


CA ' 


95050 


1)236 


ers OF RERNE INC. 


BERNE 


IN 


46711 


13606 


SPIUOUE ELECT CO, SEMICONDUCTOR DIV 


CONCORD 


Nil 


03301 


19701 


MEPCO/ELECTRA CORP. 


MINEIUL WELLS 


TX 


7«)67 


24546 


CORNING GUSS WORKS (PRADFORD) 


BRADFORD 


PA 


16701 


27014 


NATIONAL SEMICONDUCTOR CORP 


SANTA CURA 


CA 


95051 




CORNING GUSS WORKS {WILMINGTON) 


WILMINGTON 


NC 


2H40I 




HEWLETT-PACKARD CO CORPORATE HQ 


PALO ALTO 


CA 


94304 




RCA CORP SOLID STATE DIV * 


SOMERVILLE 


NJ 




32997 


DOURNS INCTRIMPOT PROD DIV 


RIVERSIDE 


CA 


92507 


5) 167 


ARIES ELECTRONICS INC 


FRENCHTOWN 


N3 


03K25 


S62U9 


SPRAGUE FM CTRIC CO 


NORTH ADAMS 


MA 


01247 


71400 , 


BUSSMAN G UIVOFMCGRAW-EDISON 


J ST LOUIS 


MO 


63107 


75915 


LITTELFUSE INC. 


DES PUINES 


IL 


6IWI6 . 
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Tdhh 6-2, Mam\}\icmrm'Co(h List, liefm’nLV Do,'i(};niiiions, and Ahhn>\iaiionx (2 of 3) 



REFERENCE DESIGNATIONS 



A Assembly 

AT . Altciiuator, Isolrior, 

Umitcr, Teroilniiiioti 
Oaptic||()r 

CR , . t DloiJe, DIoileThyrtiilor. Step 
Recovery Diode (SCR), Viirticlor 

DC Dtreciloniil Coupler 

DS , , , . Annuiictutor, Lump, Light 
Emialiig Diode (LED), Sigmiling 
Device (Audible or Visible) 

E.. Miscelliiiieous 

Electricul Pari 
E,, Fuse 



FL* Filler 

IL.,,. HardW'tire 

J Electricul Connector 

(Stationary Portion), Jack 

K, Relay 

L, Coil, Inductor 

MP Iviiscellatteous 
' Mcchatilcal Part 

P , ; Electrical Connector 

(Movable portion). Plug 
Q , , , , Silicon Controlled Reciilkr 
(SCR), Transistor, 
Triode Thyristor 
R, Resistor 



S Switch 

T Translormer 

TP Test Point 

U . Integrated Circuit. 

Microcircuit 
VR. . ► . Drctfkdown Diode (Zener), 
Voltage Regulator 
W Cable, 
Transinlsslitn Path. Wire 
X,,,,.,,,,,,,,,,,,,,,,,,, Socket 

Y Ctysial Unit 

(Piezoelectric, Quartz) 
Z . ► , Tuned Cavity. Tuned Circuit 



ABBREVIATIONS 





A 


COAX. 








COM.. 


... Commercial, Common 


A* ► ► ► * • 


, , . . . Across Flats, Acrylic, 


CONN. 






Air (Dry Method), Ampere 




Conncciioh. Connector 


ADJ, . . , 


Adjust, Adjustment 


CONT. 


Contact Continuous, 


ALC ., 


Alcohol. 




Control, Controller 




Autontutic Level Control 


CONV. 


,,,,., Converter 


AMP.. 




CP 


Cadmium Plate, 


AMPL, 


Ampliller 




Candle Power, Centipoise. 


AN LG. 


i... Analog 


Ccnductive Plastic, Cone Point 


ASSY., 


Assembly 


' 


•' J 


ASTBL, 


* Aslabic, 




D 


ATTEN 


Alleiiuntion. 








Attenuator 


D.,,., 




AWG., 


American Wire Gage 


Depth, Diameter, Direct Current 




) 


D/A... 






B 


DAP... 








DB.,,, 


, , . Decibel, Double Break 


BD,... 


Board, Bundle 


DC.,.. 


Direct Current. 


BE.... 


Baume, Beryllium 


‘ ■ ' 


, Double Contact 


BFR,,, 


Before, Buffer 


DBL... 


Double 


BLK... 


Black. Blank, Bloyk 


( DCDR, 




BNC ,. 


Type of Connector 


DEG,. 




BSC ... 


Dusfc 


DIA... 




BVR... 


Reverse Breakdown 


DIFF.. 


Differential 




Voltage 


DIP... 


.... Dual In-Line Package 




1 


DO ,., 


Package Type Designation 




• c ^ 


DRVR . 




C 


, , Cupacliance. Capacitor. 




. E 




Center Tapped, Cenllstokc, 








Ceramic. Cermet. Circular 


^ f » s 


Enamel (Insdiation. 



Mil Foot, Closed Cup, 

Cold, Compression 

CBL,,' Cable 

CER ,,,,', ,,,,,,,, Ceramic 

CH Center Hole 

CHAM. ChamTer 

CHAN, . channel 



Enhancement, Extension) 
E'MODE, , , , Enhancement Mode 

EPROM.,. Eruseable 

Programmable Read Only Memory 

EXCL Excluding. Exclusive 

EXT Extended. Extension. 

I Exlcmnl. Extinguish 



F. , Fahrenheit. Farad, 
Female, Film (Re.slsior), Fixed, 
Flange, Flint. Fluorine. Frcuuency 

FEM i Female 

FF, Flange, Female 

Connection; Flip Flop 
FM . , , . Flange, Mule Connection; 

Foam. Fmi|uency Modulation 
FT .... , Current Gain Bandwidth 
Product (Transition Fret|uency): 

' Feet, l-oot 

FXD., Fixed 



OEN |., O'jmerat.' 

I Generator 

Gl . Glass 

GP, . . , , , General Purpose. Group 



H Henry. Hermaphrodite, 

High, Hole Diameter, Hot. 
H|ib Inside Diameter, Hydrogen 

HD Hand, Hard, 

Head, Heavy Duty 

HEX Hexadecimal. 

Hexagon, Hexagomd 



1C Collector Current, 

Integrated Circuit 
ID . Identillcntion. 

Inside Diameter 




Replaceable Parts 



HP 8349A 



I ■ 

Tethio 6'2, Mtmuj'amrm Code Lixf, Reference Designations, and Abbreviations (3 of 3) 



. , I 

IF Forwiinl Cuircnl. , N 

liiUrtncdIntc Frciiucncy ’ ^ N'CHAN N-Clumiiel 

IMPD • ► Inipcilanec N'CHAN N'Chuniiel 



IN. Indi.Jiultum 



MotuI Oxide Semlcotiductor 



INP tnpui' . NO,.... Normully Open. Number 

INX Inle^rrtl. . ^ NPN. . . Neiimtve 
Iniepstiy. Inicrmd PnHlIve Ncgntlvcdriinslstor) 

INTL Inicrntil. Inicmutibniil NS Nonosecimd, 



INV Invc'n. Inverter 



Non'Sliortlng. Nose 



JFFT ........ ',.1. nflcci Frnnsistor OCTL. .................... Ociul 

' 00 ................. Olive Orub. 

K Outside Diunicler 

OP Opcraitonur 

K, ,.. Kilo, Potusslum OPT V.. Optical, Option, Opilonul 

KB ^ . Knob OXD ..................... Oxide 

' I ■ I t 



LED Light Emitting Diode ' ‘ n 

Piece, Printed Circuit 



LG ^ . Length. Long 



LIN Linear, Linear Tuper, 

; Libcarliy ‘ ’ ; ’ ' * PBlIn^um. Pitch 



LK 1-lnkf Lock 



Diameter. Power Dlssipulioo 



LKO s . Leakage^ Locking ' * Package 

nug 



LS Loudspeaker, Low 



Power Schollky. Scries Inductance U” V." * I.. 

LUM. 'Luminous Positive Negative 

Positive (Transistor) 

' 1 w , POLYE Polyester 

POS Position, Positive 

M MnL. M PO^I Pozidriv Kcccss 

M>..>. .. Mnk, Maximum. M«.ga, nurM i Pnvt.itr>n 



(w ...... . ivinie, Maximum, Mcga, ^ ^ Pnvtston 

gtil. Mini. MoJt. Momtniory. ' 

Mourning Hok-CW. CSI* , 

Mourning HofcDi.nK.or • • • pi;;; 

MACh" ^ . MnoMned Jmc^WIrewoul'd 

’’'‘‘‘'Mmi iT ' Pulse Width 

MCD A. Mdlicandela 

MICPROC.. Microprocessor ,q 

MI^C,., Miscellaneous 

ML D f . Mold. Molded QUAD ■ Set of Four 

MM Magrtctlzcd Material ' 

(Rcstrlfied Articles Code); , r 

Millimeter 

MOD Model, Modified, RES Research, Resistance. 

Modular. Modulated. Modulator . Resistor. Resolution 

MOSFET Metal Oxide RET.,.; Retaining 

, ‘ ' Scmlcondilctor Field RF. Radio Frenuency 

Eficct Transistor RGLTR..^ Regulator 

MT(j Mounting RKR,.' Rocker 

MTR ..................... Meter RND .................... Round 

MULTIPLXR, lylultlplcxcr RPG..... Rotary Pulse Generator 

MUW ^.»...........ii Music Wire RR «................».....p Rear 

MW .1 Milliwatt RVT Rivet, Riveted 



SCR Screw, Scrub, 

Silicon Controlleit Rectifier 

SGL. Single 

, SHFT .Shaft 

SI Silicon. Si|uare Inch 

SIG.. Signal. Significant 

SIP Single lii'Ltne Package 

SKT, Skirt. Socket 

SLDR...... .Solder 

SM Samarium, .Seam, 

Small. Stjuarc Meter. 
Sub Modular, Suhminlature 

SMB Suhminlature, 

i B Type (Snap-On Connector) 
SQ Si|Uare 

STL Steel 

SZ Size 



TA Ambient, 

Temperature. Tantalum 

TC Thermoplastic 

THD i. Thread. Threaded 

THK Thick 

TO Package Type 

Designation. Troy Ounce 
TPL. ..................... T riple 

TRIG Trigger, Trlggerahle. 

Triggering, Trigonomeity 

TRMR Trimmer 

TRN, Turn. Turms 

TTL Tun Translucent, 

Transistor Transistor Logic, 



UNCT Undercut 

UF Microfarad 



V Vatiadlum, Variable, ■ 

Violet Volt, Voltage 

VA Volt Ampere 

VDC Volts, Direct Current 

VID Video 



W . . . . '. Watt Wattage. 

White, Wide, Width Witv 

WB Wide Band 

WD Width, Wood 

X 

XSTR... Transistor 

' V.. 

YTM YIG Tuned Multiplier 

it 

Zener 




,1 



Replaceable Parts 
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HP Part 
Numbor 



^ oi)(y-fDfioi 
oiien-4oa4 

QU0>4tt) 

01<0>|)1»7 

omo^oj*? 

Ot«Or)(7f 

t>uoj~)m 

l)9ChOAl> 

mn'0»lA 

199II-0A19 



9iai|'U«4 









geyiWau , 
a69a>7]}V 
0494-^7)57 
0494-11)4) 

0494'^)4> 

aa9a>))4o 

Da94-)I47 

))ao*)itta 

flai>a-77^9 

0491-7)1^0 

0490-7)40 

0494-7)47 

049a-')7» 

049)-144« 

s 

07S7-0179\ 
0494-4)42 I 
0494-4419 
11494-7)1) I 
C49B-7U) 1 

0)40-)070 1 
0)40-2070 1 

0) 40-2070 I 

' 14)4-0411 
1440-0047 
14)0-141) 
1410-0)44 
14)4-0047 

1902-0041 

1) 00-049) 
1)00-049) 
1)00-049) 
1)00-049) I 



04)49-40019 



00)49-400)4 



0B)tf-)00)D 2 



04)49-40024 



04)49-40021 ), ' I 





Tahh 6-3, HepUiceahk Parts 



Description 




04)49-40024 



OIBOMir BD MOV 

kM>AOlTO»>rf*0 .101' OO) 50VDC CM 

CAPACiTOB-m tior *)o» sovdc cbr 

cAPAChYiii-hi) >)ur 7)01 sovpc ckr 

CAPACllpP-l'iSli .Jur *59 lOOVDC hUT-POt-VP 

cmcim-ritp 2tiur»i0 ) )ovdc ta 

C.‘.PAClt0R-f70 IflOUnlOl lOVPC TA 
CaPACITOB-PXO ),)UP710I 2DVPC TA 
CAPACITOR -PXD »01UP >)0t lOOVOC CER> 
CAPAClTOR-FXt) ►OlUP T)0» lOOVDC CER 

diepiae-huk-beo 1-CIIAR »hi 

OmPtAV-hUK-BEO l-CItAR *)-ll 
DtOPt.A7‘HUH-BEO 1-CKAR 0-|l 
DtBP^y-HUN-BEO 1-CltAR > 1-U 

IKDUmR RP-CH-RLI) ))CUIt 49 ,)DE>44I.O 

TRANSIBTOR PHP )HJ)41 Bt To'-IB P0>)40HM 

RESISTOR 41>1R 19 »04M r TC«0<^100 
REBIBTOR 2,14K 19 *0SW P TC-OilOO 
RE6IBT0R 2)7 19 ,04R E TC>01)Jo 
REBIBTOR DIK 19 >04W P TC»S»100 
REBIBTOR )K ,19 ,lltW P TC*0»)4 



REBIBTOR 

REBIBTOR 

REBIBTOR 

RERIBTOR- 

REBISTOR 

RESISTOR 

REBIBTOR 

REBIBTOR 

REBIBTOR 

REBIBTOR 



IR ,19 ,12W P TC»0*)4 
444K 19 ,124M P 1C>S»1DD 
)14R 19 ,124W P TC>0»100 
TRHR lOR 109 C TOP-AB-T 1-TRH 
Bll 19 ,09H F TC"DflOO 

lOK 19',04M P TC»p*100 
lOR [9 ,04H r TC>0»100 
lOR 19 ,04H P TC>0~100 
41, )K 19 ,04R P TC>0»100 
114 19 ,124M P TC<0*T00 




RESISTOR ),14K 19 ,124W P TC»0H00 
REBIBTOR )R ,19 ,1)5« P TC.0O5 
REBIBTOR 15R 119 ,l)4W P TC»B«24 
RESISTOR loo l9 ,OSW P TC»0>100 
REBIBTOR 100 ll ,04R P TC»0»100 

CONHECTOR-BOI. COHT 
COHRECTOR-BOI, CORT ' 

CONNECTOR-BOL COST 

IC CONV )4-BIP-C PRO 
TRAKSIBTOR ARRAT 14-PlR PtBTC DIP 
1C DCPR C«OS OCD-IO-7-BPO 4-TO-7-UHB 
hethorK'Res 14-pi P1B0,0 OIIK r a 
IC COHPARATOR PRCN B-DIP-P PRO 

CIOPE-INR 4,11V 49 DO-)4 PD>,4K 

BOCRET-IC lO-CONT DIP DIP-BIDR 
BOCRCT-IC lO-CORT DIP DIP-BLDR 
SOCRET-IC lO-CORT DIP DIP-BLDR 
SOCRET-IC 10 -COHT DIP DIP-BLDR 



2-)0 ORB AMPLtriER ABSEMBLy 
,(IKCLPDE8 DIAS board ASBEHBLT A), RP 
INPUT I OUTPUT CABLE R4 I M4, COHHECTDRB 
J1 4 J2, HEAT BINR, TRANBISTCR BLOCR AHD 



COHNECTIKO HARPKARE) 

REDUILT-ERCIIAHOE 01)49-40010 
2-20 OIU ARPLIPIER ABREMOLY 

)-)0 ORE AHPLIPIER ASSEMBLY FOR 
OPTIOK 001 (REAR PAHEL 
RP IHPUT AHD OUTPUT) 

REOUILT-RRCHAHOE 0B)49-40020 

2-20 ORE AMPLIFIER ABBEMOLY |OPT, 001) 

2-)0 OKE AMPLIFIER ASSEMBLY FOR > 
OPTIOK 002 (REAR PAMEL RP IHPUT) 

RERUILT-ERCHAHOB 04)49-40021 

2-20 ORE amplifier ASSEMBLY (OPT, 002) 



Sco Introduction to this section for orderlnK Inrorniotton 
*ln<iicBte4 foctor>* selected value 



Mtr part Number 



04)49-40001 

OlSO-4044 

0140-4044 

0140-4044 

0140-4441 

140D))9R90)PA) 

1BOD107R9010R) 

l40D224R90)0A2 

0140-1479 

0l40-)479 

1990-0419 

1990-0419 

1990-0419 

1990-0419 

9)00-1444 



Cl-l/B-IO-Sll)-P 

C)-l/B-TO-2141-P 

C)-l/a-TO-J)7R-P 

C)-l/4-T0-l)l)-P 

0494-4)44 

0494-4)42 

0494-1240 

0494-1447 

2100 - 1)10 

C)-l/B-TO-91lR-P 

C)-1/B-T0li002-P 

C)*l/B-Ti-100)-P 

C)-l/4-T0-l002-P 

C)-l/4-T0-4112-P 

C4-l/4-T0-)14R-p 

’Cl-)/B-T0-ll4l-P 

0490-4)42 

0494-4419 

Cl-l/B-TO-lOOR-P 

0-1/4-TO-100R-P 

0140-)040 

0)40-9040 

0)40-2040 

MC144))L 

ULH-200)A 

CD4411PE 

741-1-R140 

BH72)ltP 

1902-0041 

10-411-11 

10-411-11 

10-411-11 

10-411-11 



04149-40010 



04)49-40094 



04)49-000)0 



04)49-400)4 



04149-00021 



04149-400)4 






















RepUicetiblc Parts 



HP 8349A 



I 



I 



Tahk*6\i Ro()hiceabk> Vam 



Reforonce 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


M 


aB34B-B0a03 


1 


■ 


D3AB BOMID AABY 


2(480 


08149-60001 










DORS NOT INCMIDR A101-A106 OB A3R3-A1R4 






MCI 


0k60-4B33 


4 


37 


CAPAC3T0B-PX0 tOlUR »30( lOOVDC CRB 


2B4BO 


0360-4832 


A)C! 


0160>4B31 


4 




CAPAC3TCB-RXt> >03UR >304 IflOVDC CRB 


26480 


03(0-4812 


A)C) 


OUO-4B32 


4 




CAPAClTOB-RXB tOlUR *304 3009PC CRB 


38480 


03(0-4812 


A1C4 


03BD-4B32 


4 




CAPAC3TOB-RXD ,03UR T30( lOOVDC CRB 


28480 


0360-4(12 


MC5 


03BO-4B32 


I 




CAPAC3TOB-RXD ,03UP T30I lOOVDC CrB 


28480 


0(60-4813 




0160-4B3I 


1 




CAPACITOR-PW lOlUr *30» lOOVDC CRB 


38480 


01(0-4812 




OttO-4B32 


|] 




CAPAC3TOB-PXO »0iUR >30( lOOVDC CRB 


28480 


0360-4812 




OUO>4B33 


4 




CAPACITOB-RXD ,03UP TlOl lOOVDC CRB 


28480 


0360-4812 




0360-4B32 


4 




CAPAClTOB-rXD ,0 DP TlOl lOOVDC CRB 


28480 


0360-4812 




OIBO-4B32 


4 




CAPACSTOB-PXD >DlUP >101 lOOVDC CRB 


28480 


03(0-4812 


MCll 


OUO-4B33 


4 




CAPAC3TOB-PXD >03UP *101 lOOVDC CRB 




0U0-4fl22 


ASCII 


OUQ-48JI 


4 




CAPAClTOB-PXD »01Ur Tl0( lOOVDC CRB 




0360-4812 


AlBl 


014IN0162 


7 


4 


3NBURATOR-XBTB A3.UHINUH 


28480 


0140-0(63 


air: 


0J4O-OU1 


7 




IHOURATOB-XotB ARUHIHUK 


28480 


0140-0362 , 




0I40-O3B2 


7 




IHRUUTOB-XBTB ALUHlNUK 


28480 


0140-0362 


A1R( 


0340-03BI 


7 




INBURATOB-XOTB M.UH3HUK 


28480 


0140-0162 ) 


AMI 


lfBl-BI67 


6 


■1 


cohhrctob 40-pih n post type 


28480 


1261-6367 ' 


AiJ i 


UBI-M67 


6 


HI 


connector 40-plH B POST TYPE 


38480 


1261-6267 


AJMRI 


im-jm 


7 




CONNECTOB-BOt, CONT BBT *01-IN-BSC-Bt PND 


28480 


' 3361-3372 


AWPS 


03B0-1I4B 


1 




BVACEB-BVT-ON 4-HH-W 1,8-KH-ID 


onooo 


DBDEB BY DRSCBIPTION 


A«1R4 


1200-0173 


6 




IHBUIATOR-XBTB DAP-OR 


28480 


3300-0171 


AWRA ' 


0380-3346 


4 




BPACRB-BVT-ON 6-HH-RO 1,B-HN-1D 


coooo 


OBDEB BY DESCRIPTION 


AWPS 


3IB3-I313 


6 




CONNECTOR-BOt CONT BXT »04-l»-BBC-Bt BHD 


28480 


3263-3)1} 


AJPl 


1263-8(01 


9 


4 


CONN-POBT TYPE ► lOO-PlN-BPCO 24-CONT 


28480 


3263-8601 


AIPI 


3263-8601 


9 




CONN-POST TYPE , lOO-PlH-BPCO 24-CONT 


28480 


(361-860) 


AlOl 


3864-0617 


3 


2 


TBANBIBTOB NPN 3H2239A S3 TO-6 PD-800HN 


B 9 


2NI219A 


AWI 


1054-0617 


1 




TBANBIBTOB NPN 3N2219A B1 TO-6 PD'BOOHK 


■ Ll 


2N3219A 




3864-0072 


0 


4 


TBANBIBTOB NPN 3H1064 B3 TO-66 PD'36'N 


B 9 


2N1064 


A4«« 


3(64-0072 


8 




TBANBIBTOB NPN 9H1064 Bl TO-66 PD-hW 


1R686 


2N1064 


Ai*05 


3664-0072 


a 




TBANBIBTOB NpN 2N1064 Bl TO-66 PD-26W 


31,886 


2N1064 


A}Q« 


J864-0072 


8 




TBANBIBTOB NPN 2N1064 Bl TO-66 PD»36N 


1R686 


2H1064 


AJRl* 


i 




38 


PACTOBY BRRRCTED, NOT PEPRACRABtR 




1 


A)RI* 








PACTOBY BRRRCTED, HOT BEPRACRABRR 






AJRJ* , 








PACTOBY BRRRCTED, NOT BEPRACRADRR 






A1R4* 








PACTOBY BRRRCTED, NOT BEPRACRABRR 






MRA* 








PACTOBY BRRRCTED, NOT BEPRACEABRR 






A1R(* 








PACTOBY BERECTED, NOT BRPRACRABRE 






A3H7* 








PACTOBY BERECTED, NOT BRPRACRADRE 




1 


MRB> 








PACTOBY BERECTED, NOT BRPRACRABRE 






A3RJ» 








PACTOBY BERECTED, NOT BEPRACEABRR 






AlBlO* 


' 






PACpOBY BERECTED, NOT BEPRACRABRR 






A3BU* 








PACTOBY BERECTED, NOT BEPRACRABRR 






A3BU* 








PACTOBY BERECTED, NOT BEPRACEABRB 








0767-0418 


I 


8 


BEBIBTOB 6, HE 36 ,325W P TC-OHOO 




C4-3/B-TO-6R3I-P 


AiKi4 


0767-0410 


1 




BESI6T0B 6,11E 36 ,125N P TC-0>300 


2(646 


C4-3/8-TO-6/ll-i' ’ 




0767-0418 


1 




BRUIBTOB 6,3IK 36 ,126M P TC*0>100 


34146 


C4-I/B-TO-6331-P 


A3BU 


0767-0418 


1 




BEBIBTOB 6. 3IK 16 ,126N P TC>0*100 


24646 


C4-(/8-TO,‘63ll-P 


A3BLT 


0767-0418 


3 




BEBIBTDB S,33K 16 ,tI6N p TC>0>100 


24646 


C4-3/8-TI:-6311-P 


AIB^t 


0767-0418 


1 




BEBIBTOB 6,33K 36 .326N P TC>0*300 


34646 


C4-t/8-T0-5lU*r 


A3Bl»» ' 








PACTOBY BERECTED, NOT BEPRACRABRR 






A3B30* 








PACTOBY BRRRCTED, NOT BEPRACRASRB 




1 


A3BU* 








PACTOBY BERECTED, NOT BEPRACRADRR 






A3B33> 








PACTOBY BERECTED, NOT BEPRACRABRR 






A3BI3» 








PACTOBY BERECTED, NOT BRPRACRADRE 






A3RI4* 








PACTOBY BERECTED, NOT BBPRACRADRR 








0(98-8(32 


7 


4 


BEBIBTOB 1 16 ,33SW P TC>0>I00 


28480 


0698-6832 


A3BI< 


0698-8832 


7 




BEBIBTOB 1 16 ,3260 P TC-OIDO 


21460 


0698-6312 


A3R»7 


0698-8832 


7 




BEBIBTOB 3 16 ,tI6N P TC»OT100 


28460 


0698-6612 


A3B2B 


0(98-8832 


7 




BEBIBTOB 3 16 ,326N p TC»D~300 


26480 


0698-6612 


A3B2> 


0698-3647 


6 


2 


BEBIBTOB 3 66 ,6N CC TC-Oifll 


01321 


ED 30(36 


AJB30 


0698-1647 


6 




BEBIBTOB 3 66 ,6H CC TC»0»412 


01121 


RB(0C6 


A3B31 


0767-04(2 


9 


33 


BEBIBTOB lOK 16 ,326W P TC«0>300 


24646 


C4-3/B-T0-3002-P 


A3H J 2 


0767-0442 


9 




BRSISTON,10K 16 ,126W P TC>D?3<I0 


24646 


C4-3/8-T0-30O2-P 


A3HU 


C767-0443 


9 


' 


BEBIBTOB tCK 36 ,126N P TC>0>102 


24646 


C4-3/8-T0-3002-P 


A3BI4 


0767-0412 


9 




BEBIBTOB 30K 36 ,326N P TC-0>|00 


2494$ 


C4-3/8-T0-1002-P 




0696-2792 


1 




BEBIBTOB 21,7 l( ,6N P TC»0iT00 


26480 


0(98-1192 


A3R3B 


0698-1192 


B 


H 


BEBTSTOB 21,7 16 ,5H P TC-0>100 


28480 


0698-1)92 


A3UI 


3830-0136 


3 


■ 


NETNOBK-PEB 16-DIP30,0X OHH X 8 


01321 


)16D30) 



,Sei* Intro'luclton tc this ei’ctlDn for onlorint; Informaiton 
foctory boki-ti’ii volui* 
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: , Rephu:e^(ble Parts 

' ; I ’ 

T(ihh6’J, liL>phiCL>ahli> P(im ^ , 



Roforonco 

Doslonation 


HP Port 
Numbor 


) u a 


Qty 


Doscrtption 


Mfr 

Code 


1 Mfr Part Number 


MU3 


1 BIO-O)l 6 


3 




‘ r 

k^:tkopk-pk» u-Dipko^oR om x b ' 


03123. 


_ _ ' 1 

! ■ ' r 1 ; ’ 

nepioi ) 


MJl 


iBlO-OllA 


3 




NETWORR-PKS 38-t)3p30»0R OHM A 8 


0132|' 


3161)101 


Mii 


130<1'0993 


4 


1 


BOCKBT-3C 40-CONT DtP-BttJR 


38480' 


■ 1 


h* 1 


aBJ49>IIIDa4 


2 


3 


tltiMAI* C0HD3T30M3N0 pOARO AB8l!>Ult,7 


28480 


'•f • • i 

D814(-|:4d04 ’ 


A4CI 


Blea’>4B9S 


7 




CAPACITOR-MD ,3UP *51 30DVDC MET-POtOP 


38490, 


^366-4651 


^4C3 


O|lS0*)B79 


7 




CAPAClTOB-PKt) »01Ur~*20t 300VOC CRR 


9|!»8tl' 


'0160-1839 


A«J 


OUO-1B79 


7 




CAPAC3TOP-PAD .OIUP *204 lOOVtlC CRR 


2M80 


0160-3879 


AtC( 


0)Ba*)l79 


7 




CAPAC)TOn-P 8 t> > 0 iup *204 lOOVDC C)!R 


28480 


0360-1879 ) 


tVtCi 


Ol«0*)B79 


7 




CAPACITOR-PAR ,01UP *204 lOOVOC CAR 


28480 


0160-;H?9 


. 


0t(0<)>79 


7 




capacitor-par , 03 'uP *204 IQOVPC CAR 
capacitor- PAD »03UP *204 lOQVOC COR 


28110 


0160-3879 


tt4C7 1 


01BQ>3B79 


7 




2«4M 


03CO-3879 


A4CII ( 


0180-3979 


7 




capacitor-pad »03Up T 204 300VRC CAR 


2M0O 


0160-1879 , 


A4C» 


0180-3B79 


7 




capacitor-pad »03Up T204 lOQVDC CAR 


2B480 


0360-31179 )' i; 

0l4j-)tl79 


A4Cto 


0380-3979 


7 




CAPACITOR-PAD fOlUP *204 lOOVDC CAR 


38480 


A4CU 


0380-3879 


7 




CAPACiTOR-PAD ►03UP *204 lOOVDC CAR 
i;apac 3 tor-pad ,o 3 up *204 ioovdc car 

CAPACITOR-PAD .Olup T20»’ 300VDC CAR 




■'0160-3879 ' 1 


A4c[i 


0380-3179 


7 




0360-3879 ; ; . 


A4CI) 


0380-3879 


7 




28480 


0360-3879 , ' 


A4C14 


0380-3879 


7 




CAPAC3IDR-PAD ,03Up *204 30DTDC CAR 


28480 


0360-3179 . ' •' 


A4CU 


0380-3879 


7 




CaPACITOR-PAD ,01UP J204 lOOVDC car 


28480 


’ . f i 


A4CU 


0100-0338 


1 


6 


CAPACITOR-PAD 6,BUP*104 38VDC TA 


58289 


3500685890 35R2 ' V , 


A4CIT 


O3BO-0338 


3 




CAPACITOR-PAD 8,BUP*)04 38VDC TA 


88289 


3500685890)502 , / ' 


A4c[| 


0300-0338 


3 


) 


CAPACITOR-PAD 6t0Ur*|04 38VDC TA 


58289 


350D685)|90)5B2 | y 


A4CRt 


3903-0838 


1 


) 


DtODA-OH BIO BCIWlTKV 


28480 


3901*0538 ' 

3901-0538 , ; 


A4CRJ 


3903-0838 


0 




diora-bm bio BCiiorrAv 


28480 


A4CR1 


3903-0838 


fl 




dioda-bh bid BCIIOTTRP 


28480 




A4CR4 


3903-0378 


6 


3 


DIODA-OAK PRP 35V 80MA DO-38 


28480 


3901-0)76 L ■ : ) ,l 


A4CRA 


3903-00)3 


2 


; } 


DIUPA-OAIi PRP 380V 200HA bO-7 


2848P 


3903-003|I .1 


A4CR6 


3903-0033 


2 




DIODA-OAA PRP 3B0V 200HA DO-7 


28480 


3903-00)3 


A4CRT , 


3903-003) 


2 




DIODA-OAH PRP 3B0V 200HA DO-7 


28480 


k90l«qfl}) . , . ) 


A4JI 


3283-4884 


9 


3 


CORHACTOR 3-P3W H POST ^PPA 


28480 


3253-4684 ' /•'I-, 


A4PI 


3253-8803 


9 




CORN-POBT T7PA .‘lOO-PIN-SPCO 24-COHT 


28480 


3253-8603 ; 


A401 


3054-0298 


7 


2 


TRAMBIBTOR-DDAD NP|4 PD*4noMM 


28480 


3854-0395 


A4Q2 


3054-0298 


7 




TRAMB3BTOR-DUAU NPH PD-400HW 


38480 


3884-0295 t M ■, ' 


A40) 


3083-0483 


8 


4 


TRAHBIBTOR PAP 2N3799 B3 TO-38 PD-380MI4 


01295 


2H3799 


A404 


3081-0483 


5 




TRAMBtTTCR PAP 213)799 Bt TO-IB PD-380MM 


03298 


2A3799 


A404 


3083-0481 


5 




TRANBtBTOR PAP 2A3799 Bt TO-IO PD*)80HH 


03298' 


3A3799 


A40C 


3884-0477 


7 


3 


TRAABIBTOR HPH 2A2222A Bl TO-IO PD>500HW 


0473) 


2A2222A 


A4Q7 


3858-0434 


4 


3 


TRAHBIBTOR J-PAT 3H439) H-CRAH D-RODA 


0471) 


2A439) 


A4oa 


3081-0481 


5 




TRAABIBTOR PAP 2K3799 Bt TO-30 PD*)80HW 


01298 


2A3799 


A4RL 


0898-8977 


1 


2 


RABIBTOR 30K »34 >i25W p 7C>a»28 


28480 


0698-6977 


A4R7 


089B-8977 


3 




RABIBTOR 30R .34 .328A A TC»0*28 


28480 


0698-6977 


A4R1 


0890-8)80 


h 


2 


RABIBTOR 30K ,34 ,128A P TC*0*25 


28480 


099a»6HD 


A4R4 


0890-8380 


t 




RABIBTOR IflR ,34 .llBA P TC.0*28 


2B4BO 


C698-6160 


A4Rt 


0898-8)82 


B 




RAB3BTOR 3K ,34 ,325W p TC-0*?8 


28480) 


0698-6)63 


A4RS 


0898-8187 


B 




RABIBTOR 3R ,14 ,328W P TC.O*28 


28480 


0698-6)62 


A4H7 


0757-0408 


4 


1 


RABIBTOR 182 34 ,I25H P TC*0*10D 


24845 


C4-3/B-TO-162R-P 


A4HB 


0757-0833 


2 


3 


RABIBTOR 5,13K 14 ,328W p 70-0*300 


24846 


C4-3/B-TO-5131-P , 


A4R7 


0757-0289 


2 


2 


RABIBTOR 3),)K 34 ,328)4 p TC»0*300 


19701 


AP4C)/8-T0-33)2-P 


A4R10 


0757-0289 


2 




RABIBTOR 33, )X 34 ,328W p TC*0»300 


19701 


AP4C3/8-IO-)))2-P 


A4RU 


0757-0439 


0 


2 


RABIBTOR 883 )4 ,125W p TC>a*300 


24846 


; C4-3/B-TO-683R-P ' 


A4R12 


0898-3445 


2 


3 


RABIBTOR 348 34 ,328A P TC*0*300 


24546 


: C4-3/8-TO-34BR-P i 


A4R)) 


2100-3759 


B 


3 


RABIBTOR-TRHR 2K 104 C BIDB-KM 37-TRH 


28480 


2300-3789 


A4R14 


3t00-)788 


7 


3 


RABISTOR-TliMR 200 104 C BIDA-ADJ 37-TRA 


28480 


2tOO-)7S» ' 


A4RIB 


0890-3353 


7 


3 


RABIBTOR 2,878 34 ,325H P TC«0*100 


24546 


C4-3/B-TO-2B73-P 


A4RU 


0757-04)8 


) 




RABIBTOR 5,138 34 ,328A F TC^CftOO 


24546 


C4-3/B-TP-8113-P 1 


A4R17 


069B*)}66 


8 


3 


RABIBTOR 2378 34 ,325M P TC*,.[00 


24546 


C4-3/8-TO-3373-P 


A4R16 


0890-3150 


6 


3 


, RABIBTOR 2,378 U ,125A P TC*U*)00 


24546 


C4-12B-TO-2373-P 


A4R19 


00)7-0339 


7 


3 


' TtlARHlBTOR ROD 58-Oim TC**,74/C-DAO 


28480 


0837-0339 1 i; 


A4R10 


0898-3355 


1 


3 


RABIBTOR 4,848 34 ,32514 P TC>0*)00 


24846 


CT4-3/8-TO-4fc41-P , 


A4R3L 


0*57-0280 


3 


3 


RABIBTOR 38 14 ,328U P TC*0*100 


24546 


C4-1/B-T0-3001-P 


A4R32 


2300-0870 


6 


3 


RASIBTOR-TRMR 308 104 C BIDK-ADJ 37-TRM 


32997 


32928-1-303 


A4R2I 


0757-0444 


1 


3 


RABIBTO,* .2,38 34 ,328)4 p TC»0*100 


24546 


C4-3/I-TO-3212-P 


A4RJ4 


0890-3157 


) 


2 


RABIBTOR 39,88 14 ,328)4 P TC-0*300 


24546 


C4-1/I-TO-3962-P 


A4R76 


0890-0003 


8 




RABIBTOR 3,988 34 ,328)4 P TC-0*lfl0 


24546 


C4-3/I-TO-3963-P I, 


A4R37 


0757-0488 


B 


1 


RtilBTCR 1008 34 .325H P TC>0*300 


24846 


C4-3/8-T0-1003-P '1 


A4R3B 


0757-0279 


0 




RI9ISTOR 3,388 14 ,328A P TC>I*30O 


24546 


C4-./B-TO-3163-P 

C4-l/i'-TO-l333-P 


A4R39 


0757-0)37 


7 


1 


PIBIBTOR 1,338 14 ,135W P TC»0»300 


24546 


A4R30 


0757-0442 


9 




RABIBTOR 108 14 ,125A P TC»0*HO 


24546 


C4-128-T0-3002-P 


A4RJ3 


0890-3357 


) 




PBSkSTOR l9p€X U plJW f TC«0>HI0 

1 


24546 


C4-l/9-T0-l96J-r 

! ; 

r 

. ‘\ 

! 
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, HP 83*19 A 
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Table 6‘X He()laa>ahh Tans 


■ 



I’- 



Rofdronco 

Dosfgnation 


HP Part 
Nurnbor 


c 

D 


Qty 


Dasorlptlon 


Mfr 

Code 


Mfr Part Number 


p4HJl !■ ' 


V 


4 


1 


1 

RMlltrOR *»BlR ll .12BU P TC»0*100 


24B4* 


C4-l/a-T0-*Bll-P 


MtO( 


fltB7-pH} 


9 




RKBUTOR lOA 14 >11BW P TC>0>US0 


24B4* 


C4-1/R-T0-1OO2-P 


MH>5 


07B7>-n44} 


1 




RlSIBTOR lolt 11 >12BW P TC*OTtPO 


24B4* 


C4-1/B-T0-1OO2-P 


• atn)8 


Di»a>7}i} 


? 




HP8IBTOH loo it ,0BM p tc*o>Too 


24B4* 


Cl-l/B-TD-lOOIl ’P 


*th)7 ' 


otia-771} 


9 




HRSIBTOR 100 ll .OBR P'TC»OT100 


24B4* 


C)-l/B-7O-i0CR*P 


K4R1B ' 


, 0MB*7}1} 1 


9 




HESiaroR 100 ii ,obu p tc*q»ioo 


24B4& 


C)-l/B-TO-10flR-p 


R4H)9 


o*aa-7}l}i 


9 




RRsiaroR loo U'»obh p tc>o>ido 


24B4* 


c)-i/(-tD-1oor-p 


R4B40 


o*aa-7n} 


* 




RROiarOR 100 u ,obu P TC>0»100 


24B4* 


U-l/B-l.vlOOR-P 


A4nu> 


oeaa-TJi} 


9 




RWIPTOR 100 It ,0Bif P TC-OTlOO , , 


24B4* 


C)-l/(-TO-100R-P 


A4MI 


0*9a-7}l7! 


9 


> 


RPaiOTOR loo It lOBH p TC»OllOO ' 


24B4* 


Cl-l/B-TO-lOOR-P ' 


A4R4) 


e*SB-7}t} 


9 




RRsiaTOll.ilOO It ,0S« P TC*0-tOO J 


24S4& 


O-l/B-TO-IOOR-P 


A4R44 


otia-jtio 


7 


2 


RPBHTWR l9* U U2JU P TC-J*iOO 


24B4* 


C4-1/B-TO-19BH-P 


A4R4S 


0(*B>34lo : 


7 




RR8IUT0R 19* it fl2*K P TChOTIoo 


24Bl* 


C4-l/B-rO-lS*R-P 


ARjS 


o»M*7}1} 


9 




RRHIBTOR loo U ►OBtr P TC«0kl00 


24B4* 


C)-1/B-T0-100R-P ' 


hMi . - 


06»B*7}tJ 


9 




RPt»j*TbR IdO It .OBW P|TC-0kt00 


24B4* 


C)-l/B-TO-)00R-P 


A4M#.; 


0(9B*7]l} 


? 




RBsiBroR 100 li jOBU p 'rCkOkloo 


24B4tl ’ 


C)-1/B-T0-100R-P 


A4H49' 


06*a-7n} 


9 




.;PRSIBfOR l6o 11'>0BH P TCupklOO 


24B4* 


Cl-l/a-W-lOOR-P 


AtRSO 


07B7-0JJ4 


0 


. 1 


RKSIBTOR BUI It >12*14 P MlOklOP 


2I9U 


C4-1/B-T0-B1R1-P 


A4RSI . 


D7B7-04JB 


1 


1 1' 


RRSIBTOR 1>1|X ItUllBW p TCkStlOO 


24B4* 


C4-1/B-T0-BU1-P 


A4TPI 


OKO-fiB}* 


0 




TBRJIlNAt. TKBT pOtNT' pCB 


00000 


ORDER BV DESCRIPTION, 


A**Pi 


03(Q>OB}B 


0 




Trp«i(*AU teot point 'pCu ' 


00000 


order dy description 


Atrn 


ojea-CBiB 


0 




TPRfl 1 UAL TtIBT POINT pen ,i 


00000 


ORDER RY DESCRIPTION 


A4TP4 1 


o](o>6bia , 


0 




TERNINAt. TEST POINT PCR : 


00000 


ORDER DY description 


MTPB ; ;■ 


•OJAB-OBS*/ 1 


0 




terjiinai. test point pen, i 


00000 


ORDER DY DESCRIPTION 


A*Ut :!i 


lB7(>Da)7 


0 


'> 


tC op AMP PRCll B-Olp-C PRO , 


0(t*B 


OP-27FE : 




1B}*>093} 


0 




1C Op AMP PIICN B-piP-C PRO ,S 


D(*(B 


OP-27PE 


AlUl : 


ia}*-D7B7. 


B 


2 . 


1C Op amp PRCH B-PlP-C PRO 


2B4BD 


IB16-09R7 


S ' ' ' • ' ' 


|ltB}('-09}} 


0 


' i ! ' 


1C op AMP PRcR B-Otp-C PRO 


a*(*B 


DP-27P* 


lBa6-0»*7 


B 


t 

\ 


1C OP AMP PRCM B-ntP-C PRO ' 


IBIBO 


|O2*-09B7 


' X4Ui ' ■ 


iB}«-,«)7r 


1 


2 


*C op AMP Unf-niAB-K-tMPO TO-99 PRO 


27014 ' 


tP2B*ll 


A4U7 r 

■!■ ■■ ■' ,.i 


tB}t>0)71 


1 




tC op AHr tOW-DlR6>^M''^HPO TO>99 

V- 


27014 


tP2B*ll 


.1 

■ AA. 


0*)t9>f0aBlS 


4 


1 


, RffwuTOR noARD ABimr.r 


2B4BO 


aB149-(000* 


' 


, ■ 1 




\ 


tJOEB^NOT IHClUnit ABI1-ABU4 t ABB1-ABE4 








,0l*0-)»4 


1 




CAPAClTOIt-PRD ,OlP4r;0-lOt 25VDC AU 


2B4BO 


0lB0-)194 


AKS 


oiao-nS} 


7 


1'^ 


CAPAClTOR-rXD 470flUI'*20t IBVOC At. 


2B4BO 


D1B0')112 


AACJ, 


OlBOOitB 


4 


i 


CAPACtTOR-rRD 100flL'P»20t 200VDC At 


2I4B0 


OlBO-KBB 


AK4 1 


01BB>117B 


4 




CAPACrTOn-PAD IPOOUPklOt 200VDC ,U. 


2B4BO 


01BD-)19B 


,,AKA, 


oiao-aa*L 


\ 


* 


<5r,PAClTO|l-P*D lUP»l(|t IBVIK TA (| 


B*}B9 


1B0DI0BA901BA2 




olac*o}9i 


} 




CAPtCITOR-rRD;lUp»10t IBVDCTA 


B*2B9 


IBQD10BX901BA2 


AAC7 


0}B0‘029[ ' 


5 




CAPAClTOR-PitB lUPTlS* IBVDC TA 


BB2B9 


1B0dSoBE9O)BA2 


AAca if.’J 


oiao*o}»[ 


') 




CAPACITOR-PRO lup»l0t IBVDC TA 


BB2B9 


IB0DI0BR9O1BA2 


AW» ,-i j 


oiao-B})o, 


0 


2 


CAPACITOR-PRD lUr»20t BOVDC TA 


B*2B9 


1BOD10BKCOBOA2 


ABC to 1 , 


: 0lB0-O})O 


0 


i 


CAPACITOR-PRO lUrTpOt BOVDC TA 


B(2B9. 


1B0DI0BRV0B0A2 




' OlBO-o'iVl 


1 




CAPAClTORrpRD,lUr*10i IBVDC TA 


B(2P9 


IB0DIOBA101BA2 


f. 


oiBO'Oaai 


1 




CAPACITOR-PRO lUpTlOt IBVDC T A 


B6249 


1B0D|0BX90)BA2 


,1 R5Cl» 


OIIB'OU* 


1 


I 


CAPAClTOR-PRn U»DrH0t IBVDC TA 


B«2*9 


1B0D(BBR901BI>2 


' ABcIa (' 


oiBo-oU* 


1 




CAPACITOR-PRD *,IUp7lO» IBVDC TA 


B(2B9 


1B0D(BBX90)BD2 


MC17 ■ 


^ olao-}*lo 


4 


1 


CAPAClTOR-rjlD lOUPklOt 7BVDC TA 


00904 


TllOAlOiKOTBAS 


ASCtl 1 


OlBD-OU* 


1 




t CAPACITOR-PRD *.(UPklOt IBVDC TA 


B*2B9 


IBODtSBXIDlBR} 


' AAC20 , 


OUB'rCltB 


1 


4 


'lAPAClTOR-PRD ,lUr klOt 200VDC PODVE 


2B4BO 


OlSO-01«X 


'‘KJl 


ouD->oi*a 


1 


i 


CAPACITOR-PRD . lUP *101 200VDC POIVE 


2B4BO 


Ul(d-01«B 


AKK 


BiiB'Dita 


1 


• 1 


CAfKClTOR-PRD >1UP »10t 200VDC POtVE 


2R4BO 


OUO-OKB 


1 * , ; 


OttO'Ol^B 


1 




CAriyClTOR-pRD ,lUp 7101 200VDC pOfcTE 


2B4BO 


OUfl-OUB 1 


■ AJCJ4 . ? : > 


0L(0-4a)2 


4 


• 


CAPACITOR-PRD >01UP «10t lOOVDC CER 


2B4BO 


01(0-40)2 


AKH 1 


ai(0'4B)2 


A 




CAPACITOR-PRD >01UP 7l0t IVOVDC CER 


2B4BO 


01*0-40)2 


ABC}* / 


ouo-la )2 


4 




CkPACITOR-PRD ,01UP klOt lOOVDC CER 


2B4BO 


01(0-40)2 


ASC}7 


0>.B(I>4H}2 . 


4 




CAPACITOR-PRO ,01UP 7l0t lOOVDC CER 


204(0 


01(0-40)2 


^ ABC}* 1 


0ll0-4B)2 ’ 


4 


1 


CApAClTOR-rrO >OlUP, »10t lOOVDC CER 


2B4BO 


01(0-4B)2 


ABCRl 


|aoi-o((} 


1 


■B 


■ DIOOE-PKR RECT lOOV *A ' 


04711 


MR7B1 


A5CR} . 1 


im-p (*2 


1 


j 


DIODE-PNR RECT IDOV (A 


04711 


MR7B1 


ABCR) ! 


igpL'Bt*} 


1 




PlOoE-pWR RECT lOOV *A 


0471) 


MR7BI 


ABCR* 1 ' 


Halt’d**} 


1 


1 


DIODE-PWR RECT lOOV BA 


0471) 


MR781 


ABCRA' ' 


i9P^'>a^a) 


e 


12 


PIODE-PWR RECT lOOV lA BOONS DO-41 


0471) 


1N49)4 


AURA 


HPlfPtaij 


0 


j 


DIODE-PWR RECT lOOV lA 200NB DO-41 


0471) 


1N49)4 


A|KR7r 


lattV'Otyj 


D 




DIODE-PWR RECT lOOV lA 200NB DO-’41 


0171) 


1H49)4 


i,AK*l 


1901-0*91 


0 




DtODE-PWR RECT lOOV lA 200NS DO-41’ 


0471) 


1N4914 


.USCR7 1 


1901-0*91 


0 




DtODE-PWR RECT lOOVdA 100MB DO-41 


0471) 


1N49)4 


.,A5CR10',-' 


1901-0*91 


0 




DIODE-PIfn RECT lOOV lA 20CNB DO-41 


0471) 


1N49)4 


ABCRU, i 


1901-0*92 


0 




DtODE-PWR RECT lOOV lA 200NB DO-41 


0471) 


1M49)4 


AKPl}'',': i! : 


' 1901-0*91 


0 


' ^ 


DICDE-PWR RECT lOOV U 200HB DO-41 


0471) 


1H49)4 


AKRlJf 


1*01-0(91 


0 


, 1 


DIODE-PWR RECT lOOV lA 200NB DO-41 


04711 


)N49)4 


ASCRU 


1901-0(91 


0 




DIODE-PWR RECT lOOV lA 200NS DO-41 


0471) 


IH49)4 


AWRIJ i ' . ' 


I90l-C(91 

<1 ,! 

A 


0 


I 

f 


DIOOE-PWR RECT lOOV, lA 200NS DO-41 

1 ' 

1 


0471) 


1N49)4 



.1, 1 ' hVi* Introduction lb lhl» H‘ciiQi) for tiriliiririil tnr»rntntlon 

(j.g ,i‘ ■ • /; ,<• * I ndjrtt^i factory liuli'cti'dvtifiH* , ; 




i 



i 



I 






MI‘«349A 



Roferonce ' HP Port c 
Dojfgnotloti Numbo>' d v 



Tdhh 6'J, I Hvphceahle Pans / 
Description / 



Ueplncetible Purls 



iVIfr Part Number 



^KIUB 
AfCHlS I 
A5C»jn I 

AKBJl 
AKIiil 
MCltiiS, 
Aw|i;r 
Ajexjs I 

AW »»* 

aWkI* 

ASCSU 
A^bsi 
AbDIt , 



ASP I ’ 

AJFJI 

AWJ 

Airt 

Airs 



AWP> 

AWbJ 

AWP5 

AWPIO ' 



i !!!i: 



BAB9 


,U(96 


BABlO ■ i 


i’07A7 


AABll 


0(96 


'AABU 1 , I 


0(96 


AABll ’’ 


0(96 


A9B14i j 


0696 


BAB17 , 


07A7 


B6B16 \ 

1 


07A7 


AAB19 ' 


0(96 


AAB20 


0(96 


AAB21 


D7A7 


BAP22 


07 A7 


,BAB22 


07A7 


MR24 ! 


07A7 


AAB2A 


07A7 


MB26 , , 


07 A7 


MB27 ' 


07A7 


B9B267 


0767 


BAB29', 


0717 


babio 


' 0696 


BABIl i 


0696 


A6BJ2 


0696- 


BABll 1 


0696 


AAB24j '■ 


0691- 


aabiaI 


2100- 


AABI6 


2100- 



ao?B A 

Oa!ll A 

002B A . 

OAt)} ) 



04BA A 

OIBb A 



CDO B 
ODO B 
Q04) B 
AOU B 



BU) B 

U64 0 

t}iA 4 
ODU 0 



QD7) t 
tl07> i 
UD7J , J 
(1071 I 

dou A 



D4U 7 

5ii;i ! 



J4J7A 2 



leoL 2 

1(01 7 

0«12 A 

0442 9 

0442 9 



0146 ' 2 

1444 1 



tnOBK»|>HIt BECT 
bloOE-l'Wlt BtCT 
bluDE-PHB BECT 
blODE-BMb BECT 
OlOOE-pBB BECf 

blODE •PMb ^ECT 
DIOOE-BHB BECT 
I)IOBE-1’|4 i> BECT 
bJOOE’BHB BECT 
blOOE-BMB BECT 



lOOV lA lOONt. bO-4l 
4C0V 7A0HA bO‘-27 
(QOV 7A0HA bO-2* 
400V 7A011A bO-2A 
lOOV 7A0ttA bO>29 

400V 7A0HA DO>2s' 
400V lAuNA bO>2t 
400V 7A014A bO>2» 
400V 7A0HA bO»2t 
400V 750MA bO*2» 



bIQbE'-BWB BECT 400V 7A0NA DO>2B 
bMlUE-BWB BECr 400V 7A0HA DO-2A 
blObE-BWB BECT loov 75DKA bO-2» 
blOOE-BWB BELT lOOV (A 

UO-bAMP LUK-lHT»B00Ue0 lE-lOHA-HAE 
tEOaAHB lUH-lHt.BOOUCb lE»10MA-HAX 
LEO-bAHP (,UH-lET*BOOUCrt |E.IoKA-( 4AE 
l.fi»|-l.A>4P tUM-(NT«B00Ufb (r»10MA-MAE 

INBbUTOB-BSTR AlUHIHUH ' 
INBUt.ATO|t>BBTA AbUHlNlH 
IN3UbATO|t>»TE AtUKlHUll 
IbBUbATOB'ESTb AbUHIKUH 

rUBE 2A 12».V .2AE.27 
i rbBE ;,AA 12AV ►2AB>27 
rUBE 2A 12AV ,2AE>27 
EUBE »A UAV >2AX,27 
pUBE AA 12 aV HTO 

COttW-pOBT ryPE .lAB-plN'BPCO B-CONT 

L*O(tNECTOR-B0U CONT BKt' '.04*IH-BBC-B|1 BHD 
BTAHWrr-BVT'OH 30>M(-W N2,A St D,4A»t«D 
, BPBOEB-BVfbH 6-Kh'I.O ItB-HH'lb 
HEAT StHE T0'-A/T0*»-CS 

■ . ' I 

COHH'POST TVPE ,100-pfH-BPCiJ 24-COHT 



nIVBiBTOB-BCr.' 

TH7BIB70B-BCB 

THVBIBTOR-BCA 

■rHyBlIjTbB-BCB 

THVBtBTCB-BCB 

BEBIBTDI. All I 
BBStBTOB lie 
BEAIBTOB 11 b I 
BEBIBTDK B2A I 
BEBIBTOb 111 I 



BEBlBTOB (Bl U J2AH p TC>O>l0p 
BEBIBTOB 2B7 I* ,l2AH P TC.OTlOA 
BEBIBTOB L»A4K ll »l2iW P tC^OvtOO > 
BEBIBTOB U2A lA ►12AW P TC.OUBO 
BEBIBTOB 111 lA J2AH,P TC-OriOO 



.'TO- A VBBH-lOO 
i TO-A VBBK'lOO 
I TO- A VBBH*iOO 
I TO-A VBBH»l0O 
t 2N4iae VBBH-ioO 

lA, >12AV P TCoO^lOO 
lA ,l2fM p TC.OTlOn 
lA aibU P TC> 07100 
lA ►12»H P TC.pTioO 
lA .1?5W P,TC-D7100 



► 12AH,P TCi.07100 



BESIBTPB 2B ,lA 42A» P TC»0*2A 
BEBIBTOB 2B7 lA ,12AW P IC»07l00 
BEBIBTOB 3K >1A .CaH p rC»072A 
BESIBTOil So La »2AM P TC.O»TOO 
BEBIBTOB to ll kllAH P TC'OTlOO , 

' i~ : 

BEBIBTOB 10 Al M KO TC>0»200 
BEBIBTOB 10 AA 2H HO TC»07200 
BEBIBTOB lOB l» ►l2AW P tC»lH 00 
BEBIBTOB lOK lA ,12AH P TC»07100 
BEBIBTOB lOK' lA ,12A« P TC.OJIOO 

BEBIBTOB lOK lA >12AH P TC*0»lOll 
ritSISTOB 10 ll ,l2AW P TL»0*l00 
BEBIBTOB ID ll .12AH p TC<07100 ! 

BESlBTOBi 10 ll 42AH P TC»77lOO 
BEBIBTOB io ll >l2AH P TC>C7100 

BEBIBTOB 10 ll ,12AI4 P TCpiO»lDO ' 
BEBIBTOB 116 ll »l2AH P TC>0ll0O 
BEUUTOB 116 ll ►126W P TC-OTIOO 
BEBIBTOB. 116 lA fl2AH P TC.OTlOO 
BEBlBlOB 116 lA vl2iK P TC.OjlOO 

IBEBIBTUB 116 lA tllAH P TC»9*100 ' 
BEBtATOB-TBHR AO IDA C BlDE-SlIM 17-TBH 
BESIBTOB-TBMB AO lOA e BlDE-BtM 17-TBH 



IH4B14 

1901-0026 

iiol-oblB 

i9Cl-002( 

1901-0029 

i 90l-DD2« 
901-0026 
901-0026 
1901-0026 
l90l-0026 



26460 1901-0026 

2(460 I90l-0026 

2(460 1901-0026 

04711 P.B7AI 

26460 199O-046A 

2040'l 1990-046A 

26460 1990-046A 

26460 1990-0161 

2(460 1200-0041 

2(460 1200-0041 

26460 1200-0041 

i2B4eC 1200-^041 

264(0 2110-D42A 

|264(0 2110-0046 

.20460 211U-042A 

,71400 OHH-l' 

264(0 2110-0616 

2(460 12AI-6012 , 



llAl-211) 

0160-1(64 

ONDEB bV beOCBIPTlOH 
I20A-0011 I 



2(410 l2Al-6(0) 

2(4(|) 16(4-0071 
>(4B0 1664-007] 
264(0 1(14-0071 
2B4BO 1(64-0071 
04711 2H4166 



CI-1/6-T0-A11B-P 

C4-1/6-T0-116B-P 

C4-L/6-T0-116B-P 

C4-1/6-T0-62AB-P 

C4-l/B-T0-mB-P 

C4-l/6-TO-«61B-P 

C4-1/B-T0-267B-P 

C4-I/6-TD-19AI-P 

C4-1/6-T0-62AB-P 

V’4-l/B-I0-lllH-P 

0696-6024 

C4^l/B-tO-2(7B-P 

0(96-6624 

C4-1/I-TO-IOBO-P 

C4-1/B-T0-10B0-P 

PP42-VTOO-10BO-J . 
PP42-2-T00-l0BV->l ' 
ri-l/(-T0-1002-P 
C4-l/a-T0-l0O2-P 
C4-l/a-TO-l002-P 

C4-1/I-TO-W02-P 
C4-1/B-T0-10B0-P 
C4-1/B-T0-10B0-P , 
'C4-j/6-TO-lOB0-P ! 

C4-1/6-T0-16B0-P ' 

C4-1/6-T0-10R0-P 
C4*L/a-T0-n(B-P 
C4-i/(-T0-Jl(B-P 
C4-i>a-T0-»(B-P 
I C4-l/(-T0-U(B-P 

' C4-l/(-TB-)l(B-r 
2100-27AA 
2100-2TAA 



III. !| . 7", -7; ’ 

Stftf jnlrotlucltoD to ihi t U'ctian fin* Dnlviinii InforntliUoii 

•lmikoU‘6 r«L'iury Bili'ctfiUolui- , ‘i, ,, 




Rcplaceiiblc Parts ■ ; ' HP 8349 A 



I'ohh 6-S, lit^placocihh Potfs 



Roforpaco 

Dostgnotlon 


HP Part 
Numbor 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




AKU-0M1 


0 




TP.PMlHAt, TP.MT POIHT PC|) 


ooooo 


ORDER RY DEBCRIPTIUN 




OUD'-OMA 


0 




TKPMIMAI. TKBT POIMT PC|) 


OOOflO 


UPDEH RY DEBCRIPTIUN 




OKO-aAlV 


0 




rKWtiHAl. THBT poiMr pea 


ooooo 


ORDEH RY OEBCIDpTION 


«Tt>t 


auo>oA» 


0 




TP.(iHlH2i TKST pOiMT PCp 


ooooo 


ORRER RY OEHCRIPTION 


Wt>» , 


OltO^OAl'S 


0 




TRPHIHAU TEBT POlMT PCA 


00003 


ORDER RY CEBCRIPTION 


Awre i 


n)6a>0A)% 


0 




tePhiNAi. tebt point pca 


{ ooooo 


ORDER RY DEBCRIPTION 


Atut 


1I3A>0A77 


0 


2 


tc-v paua-AW-POS 1.2/12V TO-) PKO 


26460 


1626-0677 


AtU2 


itn»at77 


0 




IC-V pat,Tll-AlW-l’OS 1»2/12V TP-) PEO 


28460 


1626-0627 


MUl 


ia3B'>a42i 


4 


. 1 


1C V PO(.T» TO-) 


27014 


(J1112E 


,»U4 ' 


U»>012l 


5 


1 


1C 1)2 V POWA TO-) 


27014 


U117R 


AWAl 


t902-07« 


2 


1 


aiOOB-pNI* IflV 59 DO- 15 PD-,4‘4 TC»»,0751 


26460 


I903-0956 


AiVR2 ‘ 


I902-09AI 


7 


f 


D10DE-»NI> 6»2V 51 PO-15 PD«»4W TC»f,051l 


26460 


1902-095) 


A5VH) 


1902-1246 


9 


t 


DlODlt-tNH 2),)V 51 DO-15 PU.,4U 


26460 


1902-1J56 


hiWl 


1907-1162 


0 


1 


DlODE-rHH 12, Iv 55, DO- 15 PD»,4M 


26460 


1992-1162 


mM 


1902-1210 


0 


1 


DtODE'ENIl 44,2V 25 'do-)5 PD-,4H 


29460 


1902-11)0 


MVRi 


1902-1201 


6 


1 


0I0DE-2NB 14,2V 55 DO-15 PD-,4« 


, 26460 


1902-1201 


A* 


06141-60002 


1 

0 


1 


MOTHER DD ARBV 


26460 


08)49-60002 ' 




0100-1250 


6 


5 


BTAHDOPP-PRBBB-IN 16 MH Wl Ml R 0,5 


aooDO 


ORDER RY DESCRIPTION 


A»Pl 


' 1251-6494 


6 


1 


CONN-POBT TVER ,IO-PtN-BPCO 24-CONT I 


26460 


1251-B191 


A(P2 


1251-6491 


6 




COHM-P04T TYPE ,10-P1N-BPCO 24-COHT 


26UD 


1251-6491 


AtR2 , j , , 


1251-8494 


6 




COHN-PCBT TYPE , lO-PlN-BPCO 24-CDNT 


26460 


mi-r4$4 

t 


A<XA4 


1200-0502 


9 


1 


BOCKET-IC U-COKT DlP-BlDR 


26460 


1200-0507 










HIBCRtlAHROUB PARTS , 






CAl , 


1901-0011 


2 


2 


DIODB-OEH PPP 160V 2D0HA PO-7 


26460 


1901-00)1 


CB2 " 


1901-0011 


2 




DIODB-OEH PRP 16DV 200MA DO-7 


26460 


1901-00)1 


ei 


06149-20019 


5 


1 


IHl'lEATOR-BMlTCII 


26460 


06)19-200)9 


B2 1 


5040-0145 


7 


2 


lMBUt.2,TOR-CCNNECTOR : | 


26460 


5040-0)45 




2110-0001 


6 


1 


PUBB lA 250V NTD 1,25R,25 Up 


75915 


.'12001 


ru 


9135-0212 


7 


1 


DlNB MODOl.R PIDTBR 


26460 


9115-0217 


Jt 


66290-60005 


7 


'' 2 


CORHECTOR TYPE-N P (HP IUPDTI 


' 26460 


66290-60005 


02 


66290-60005 


7 




eohNECTOR TYPB-N P (HP OUTPUT) 


26480 


66290-60005 


01 , 


1250-0061 


i 


1 


CON.'ICCTOR-RP DNC P IPDS t BLANRI 


26460 


1250-006) 


04 ’ 


'1250-0116 , 


1 


1 


COKHECjOA-RP RNC P (DpT OUTPUT) 


2R4IO 


1250-6)16 


NRl ' 


06)49-00001 


1 


1 


PRONT paned-drebb 


16480 


06)49-00001 


WJ 1 


06)19-00001 


5 


1 


PROMT 8UB-PAHEt» MWlR 


26460 


06149-00001 


Hri 


0170-2246 


2 


1 


MRB POMER ON/OPP KNOD 


26460 


0)70-2246 


MM 


0)20-0914 


0 


1 


RETEt-Pa HiaD,»490LU,,noM,, 165111, JADE 


26460 


0)20-0914 


: MRA 


5020-6615 


0 


V 


rpOHT praMe 


26460 


5020-16)5 


MPA ' 


’ 06)49-00002 


4 


\ 1 


PRONT BUn-pAHEt, UPPER 


26460 


06149-00002 


MP2 


06149-20011 


7 


1 


DUPLAY HINDON 


26460 


06149-20011 


HPA 


5040-6917 


5 


2 


KINDOW CUP 


26460 


5040-6917 


MP» I' 


06149-00006 


6 


1 


CENTER BUPPORT 


26160 


06)49-00006 


MP|0 


6960-0027 


1 


2 


PLUU BUTTON 


26460 


6960-0027 


HPU 


5040-7201 


6 


4 


POOr-ROTTOK 


26460 


5040-2201 


Mpi2 


5001-04J9 


B 


2 


trim BTRIP-BIDE PRONT 


28160 


5001-0419 


MPll 


5040-720) 


0 


1 


TRIM BTRIP-TOP 


20160 


5040-220) 


MPl4 


9040-7219 


6 


1 


COVER STRIP-)tAHDLE-PRONT 


26180 


5040-22)9 


MPl» 


50lo-7220, 


1 


1 


COVER BTRIP-MANDLE-REAR , 


28180 


5040-722C 


MpIa, 


5060-9602 


1 


1 


HANDLE ' ' ' ' 


26160 


5060-9602 


HP 17 


06)49-60012 


2 


1 


; TOP COVEB-PERPORATED 


20400 


01149-60012 


MPl» 1 


6060-9972 


6 


1 


BOTTOM COVER -PERPORATED 


26460 


5060-9922 


HPtt ' 


06)49-20012 


6 


1 


PUSHBUTTON ROD 


26460 


06)49-20012 


HP20 


00416 r20025 


5 


1 


PUSIIROD CUP 


28460 


004)0-20025 


HP21 


, 0)60-202) 


5 


' 1 


terminal block-40 terminals 


28410 


0)63-202) 


HP22 


06)49-00000 


0 


1 


bpacret-rp connector 


26460 


06)49-00006 


HP21 


00)49-00010 


4 


1 


)1RACEET-RP connector (OPT, 001/O02) 


26460 


06)49-00010 


HP24 


06149-20006 


2 


1 


tranbibtor rloch 


26460 


06)49-20006 


MP2» , 


06)49-2CDl6 


4 


2 


BEAT SINE, PAINTLD 


26160 


06149-200)6 


MP2» 


06)49-20007 


1 


1 


reoulAtor rlock 


26160 


06)49-20002 


fip2T 


7100-0120 


6 


1 


TRANBPORNRR COVER ,656 -DP 


26160 


7100-0120 


HP2B , 


7121-2. >0 


6 


1' 


LABEL-6ERIAL NUMRER 


26460 


7121-2)80 


HP 2* 


5020-66 6 


1 


1 


REAR PRAME 


26460 


5020-6616 


HPlIl 


_ 06)49-00 'p4 


6 


1 


rear panel ' 


26400 


1)6149-00004 


KPlti 


06)49-0001)2 


9 


1 


biiielii ' 


26460 


06)49-00072 


, MP22 1 


1251-6167 


0 


6 


TERMINAL-BLIP-ON 


26460 


1251-0167 


■ ) , 
1 


02932-000)6 


1 


2 


LINE MODULE RETAINER 


26460 


02912-0001B 



Si.’i» |ji»roaui;»li)n to ihU wulton for onJoritiK loforiimtioo 
factory tclccicil value 



I 




HP 8349A 



Kcphicetiblc Parts 



Tifhk> Rephvvtfhh Pam 



Roforonco 

Doslaaotlon 


HP Part 
Numbor 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Port Numbor 


til 


1101-2916 


1 


1 


BWITCU-PU Dpi)T AUH<J U 350VAC 


< 311460 


1101-3316 


n 


Ml0>26iii 




1 


TOWInrottHKIt IlNCMlOr.B TlHl) 


36460 


4160-2634 


»l 


<10)44-60014 


4 


i 


csnip. Msp.Hi)t,y»iiMmoK-Diiipuy mispu 


14460 


06149-600)4 


w? 


ODUO-OOOOJ 


4 


, 1 


CADI.K USKMIH.V-COSX 


21) (pO 


06I49-60032 


Ml 


0II44-600]? 


4 


1 


CSII1.R-ISIONAL COND-PRAD PANPt. j 


364)0 


06)49-60023 




00)44-;D004 


> 


1 


|IP eAlir.E-lt(pbT tBP.H)-P)0|U) 


36464 


06)49-30009 


M( lOlir DOl) 


60)44-30Ul6 


1 


1 


SP CAUIE-INPUT (OpT» 001 


36460 


06149-3UD14 


HI lopT iiaij 


00149-30014 


0 


1 


lip CADU-INPOT (OPT. 003) 


36460 


06)49-30014 


Hi 


00)44-30010 




1 


PP CAnU-OUTPbT l8P.Ht-B)OUl» 


26460 


06)49-30010 










OI^IOH DOl 








00144-6D03D 


2 


i 


2-30 mix AHPUPIRP ABBRHPI.V |OpT> OOl) 


36460 


06149-60030 


' 








tlHCWOES BIAS nOAPB ABOKHPty A), 














PP INPUT 6 OUTPUT CAbtPO HI l> H4, 














COKHECTORS Ol 6 J3> IIRAT BlhX> 








! . ■ 






TIiANBISTOII Ot>OCK> 6 ATTACIIINO NAPOHAPE) 








00)44-60034 


7 




PEPUILr-EXCIIANOE OB149-60020 ' 


36 4,lo 


06149-60034 










2-30 Oils ANPUIPIEP ABI!PJ(Rl.y |OpT> 001) 






NPll 


00)44-000(0 


4 


1 


dpacpet-pp coMNWrop iopt» ooi/oosl 


36460 


06149-00010 




‘ 






lUEUTE NP32) ' 






H4 |0PT 00 11 


00144-30014 


1 


1 


PP CAPIE-INPUT (OPT. 001) 


36460 


06)49-30014 










(DELETE STANDAPD H4) 








1 




, 


OPTION 002 








00)44-00031 


) 


1 


3-30 OltX AHPUPIER ASBEHULy |OPT> 002) 


3646D 


06)49-60021 










I1NCLUDE8 BIAS BOARD ABSENULy A)> 














PP INPUT 6 OUTPUT CAPLES HI 1 H5» 




1 










CONHELTOpB J1 6 J2| HEAT SINE, 






' 








tpahsistob ploce^ a ATTACMIHO IIAPDHAPK) 






h7 


00)49-60034 


0 




PEBUILT-EXCIIANOE 00)49-60021 


36460 


06149-60036 










t-io CHS AHPLIPIER ABSENDLV (OPT. 0021 






KP» 


00)49-00010 


4 


1 


BPACPET-PP connector (OPT, 001/002) 


36160 


06149-00010 


H4 (OPT 00 > I 


00144-30014 


0 


1 


PP CAULE-IHPUT (OPT. 003) 


36460 


06)49-30014 


\ 


' 






IDELETE BTANDAPD H4) 














SREVICB ACCESBORIBS 








00144-D00U 


4 


i 


extender bracket-board ' 


26460 


06)49-00011 




00144-00004 


7 


1 


extender braceet-heatbink 


26460 


06)49-00004 ,, 




00)44-60017 


7 


1 


AHPLIPIER extender BOARD ABBENBLV 


26(60 


06)49-60017 




00144-6002) 


4 


1 


pOHEP aUPPLy EXTENDER BOARD ABBSEHDLV 


36460 


01)49-6002) 




4333-0)44 


1 


i 


BAO-PLBTC ElP-LOCE 4X1D-IN 


36460 


9333-0199 


' 


i 






ATTAOIIHa BARDHAMI 


\ 




1 


0410-1140 


2 


4 


PETAINER-PUBII OH RO-TO-BIIPT EXT 


36460 


0410-1146 


? 


0414-0214 


6 


h 


BCREH-NACII H) X 0,4 6HN-LI1 40-DEO-PLN-ND 


OOOOO 


ORDER oy DEBCRIprlON' 


) 


0414-0401 


4 


14 


BCREH-BET-NO-CAP H) X 0,4 6MH-LO 


ocooo ^ 


order (ly dkbcription 


4 


0414-0414 


7 


10 


BCREH-BET-HD-CAP K) X 0,4 13HH-LO 


OOOOO 


ORDER BE DEBCR||<TI0H 


5 


3140-0404 


0 


IS 


HABNER-VE MLCL ),0 HH ),1-HH-ID 


36460 


3190-0464 


6 : , . 


0440-06)4 


2 


1 


NUT-BIIHET-ELT I0-)2-TIID STL 


36460 


0490-0619 


* 7 


2000-0172 


\ 


2 


BCREH-HACII 10-12 ,)75-IN-LO lOO DEO 


36460 


2660-0172 


0 


loio-opio 


t 


B 


BCPEH-BET pfc IID CAP B-)2 ,)T5-IN-LO B2 


3B4HO 


10)0-0940 


9 


)0SO-llO6 


s 


u 


HABHBRBI(LDRN0.4 ,13-IH-ID 


36460 


tO)C‘ UB0 


to 


1040-0104 


6 


B 


HASHER-PL Hue HO, 4 ,135-)N-ID 


36460 


1050-0)04 




0414-0470 


» 


4 


BCPEH-BRT-HD-CAP M2, 4 X 0,44 13HH-W 


36460 


0414-0476 


12 


0414-0464 


4 


11 


BCpEH-B)lT-)tD-CAP M) X 0,4 14HH-LO 


36410 


04)4-0964 


t) j 


0415-0466 


0 


.2 


BCREH-BET-IID-CAP H) X 0,4 IHH-LO 


36480 


0414-0966 


fj 


0414-0467 


1 


10 


BCREH-BKT-IID-CAP H3,4 X 0,45 6HH-LO 


36460 


0414-0967 


t$ 


2140-0401 


4 


14 


HASRER-LE HLCL 2,4HH 2,6-HH-ID 


26460 


3190-046) 


16 ' ' 


3300-014) 


0 


4 


BCREH-HACII 4-40 . 175-lN-LO pam-hd-po:i 


36460 


3300-014) ‘ 


t7 


3360-0004 


) 


16 


NUT-UEX-H/LEHR 4-40-TIID ,094-IH-TI)E 


OOOOO 


ORDER By DEBCRIPTIDN 


16 


04150-30004 


L 


12 


connector pin-threaded 


36460 


06)40-20004 


19 ! 


0)60-00)7 


7 


1 


TEPHINAL-SLDR LUO PL-HTO P0R-46-BCR 


36460 


0)60-U0)7 1 


30 


0)60-0042 


4 


1 


TERHINAL-BLDR LUO PL-HTO rOR-46-BCR 

! 


96460 


O|0O-OO42 

' I 
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Rcpluccnble Purls 



HP 8349A 



Table rt'J, Heplaceahh Paris 



Roforonco 

Designation 



HP Part 
Numbor 



n 

i 7 

7 i 

» 

71 

>» 

10 

n 

» 

)) 

)( 

» 

:o 

IT 



O)«O-U0O 

0]IQ>t4>? 

OiJO‘0000 

Otis- 005 ^ 

DOU-OiU 

O^IO-OUD 

oolo-oto 

05>S>0004 

00»-OODO 

3l»0-0000 

3U0>D010 

lUO’DoU 

39tO'OOOi 

joea-oi)o 

lOtO'OUO 

josD'onz 

]llO»Ot(U 



Qty 



Description 



wu Pt-Mro rop-o/o-BCH ^ 

SPWIEO-PNt) JO-HM-W «-HH-op At 

JHBUUTOP-rtB-BatlO WVtOH 
BCPRM-HAeit HI X OfA BKH-tO PAH-ltO 
BCORK-HACti H4 * 0»7 HAHH-tll PAH-MB 

BCPBH'HWH HJiA X 0,40 4KH-W PAN'IIB 
BCPKH'HACH H 4 X 0>7 lOHM-tO PAH-HD 
NUfHKX Bnt'ClIAH H) X.O.X », 4 MH-T|IX 
HUT'imX POt-CIIAH H 4 X 0.7 J.SKH'TMX 
HABIil!X*tX XXV T NO, 4 ,IU-IN-IP 

NABKXX'tX XXT T NO, B ,UI-IN»IB 
HABlIXX-tX INTt T VB IN , 177 -lN-ID 
Hl)T-|IXX*BBt»t)|AH )/B-»-TIIB , 0 »l»tN>TltX 
HABIIBX-Pt NM NO,B , 17 -IN*(B , 175 »IH-OB 
KABIIXX-Pt KtTC NO,B ,17J-(H-»D 

N«T-HBX-p|)t*C|IAH 7 /l 6 - 7 B»TIID ,OS 4 -IH-THX 
NASItXX'tX INTt T 7/16 IN ,m-IN-ID 



Mfr 

Code 



7B4BO 

7B4BO 

;bIjo 

JB^BO 

7B4BO 

7B4BB 

7B4BO 

OOOOO 

00000 

IB4BO 

2B4BO 

3B4BO 

90000 

7B4B7 

7BIB.I 

IB4B0 

30400 



: I 

I i 



Mfr Part Number 



0J60-U»0 • 

OIBa>|l33 

OIBO'OOOB 

0615- 0067 

0616- 0146 

0616-0150 

0516-01)6 

OHDXX NT BXBCXIPTION 
OPBXA 67 OXSCNirrlOH 
3190-0006 

3190-0010 

3170-0016 

opDXN nv DXiicNiprioN 

)050-03)9 

1060-0U7 

3960-01)3 

3190-C104 
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HP 8349A 



INSIDE REAR PANEL 



(2 PUCES) 
(}\ 





(2 PUCES) 


(4 PUCES) 










0 




r 


iv < 




:,vi 1 


\ 

iMf- ■ 


isr * 
® 1 



(ON UNDERSIDE 
OF COVER) 



TOP VIEW WITH COVERS 
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RIGHT SIDE 




I LEFT SIDE 

i 




Figuiv 6’2. A ((aching tiar(hp(V (4 of 5) 
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POWER SUPPLY REGULATOR BLOCK 




F{gun> Aftaching Hardware (5 of 5) 
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Manual Dnckiiallng Changes 



SECTION VII 

MANUAL BACKDATING CHANGES 



7-1 ► INTRODUCTION 

I i 

7*2, This manual has been wrillen for and 
applies directly to instruments with serial 
prellkes listed in the llrst paragraph on, the title 
pagCt Karllcr versions of the Instrument (serial 
prefixes listed In the second paragraph) may be 
slightly dllVcrenl In design or appearance, The 
purpose of this section of the manual is to 
document these dilTerenccs, 

7>3, With the information provided In this 
section, this manual can be corrected so that It 



7-6. MANUAL CHANGE INSTRUCTIONS 



applies to any earlier version or configuration of 
the instrument Later versions of the mstrument 
(with serial numbers prefixed higher thatt the 
one in the first paragraph of the title page) are 
documented in a yellow Manual Changes 
Supplement 

7-4, To adapt this manual to an earlier 
Instrument refer to paragraph 7-fi aitd make the 
change listed. 

7-5, For additional information about serial 
number coverage, refer to INSTRUMENTS 
COVERED BY MANUAL In Section I. 



7-7, Page 8-48, Figure 8-26 (Major Assemblies (2 of 3)), add the following note: 

, When W2 Is replaced (coaxial cable from A2 to A4). the SMB connector soldered 
on the A4 signal conditioning board must be removed and the connector supplied 
with W2 1 soldered In its place. 




! 

7-1/7-2 
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B-1, INTRODUCTION 

8«2. This Kcciloi)' proviiles (nslrucifoim for 
troublcslioollnu liiul repulrlng Hie HewIcU- 
Puckard Model 8349A micrdwnve iimplinen U 
begins wllb im overall description and block 
diagram orthe ahtplIHer, Following lids Is theory, 
troubleshooting component layout diagrams 
and schematics lor each of the live major 
assemblies, 

8-3, CAUTION NOTES ^ 







m 




) 



8*4, The CAUTION sign denotes a possible 
hazard to the Instrument It calls attention to an 
operating, maintenance, or repair procedure 
which, If not correctly performed or adhered to, 
could result In damage to or destruction of part or 
all of the Instrument Do not proceed beyond a 
CAUTION sign until the Indicated conditions 
are fully understood and met 

I WARNING \ 

Molntenanoo desorlbod In this 
, Boctlon Is Do'^ofmqd with power 
supplied toVthe Instrument end 
with the protective covers r&< 

I moved, Such maintenance should 
be performed only ’ by service- 
trained personnel who are aware of 
the hazards Involvid, Where main- 
tenance can be accomplished 
without power applied to the Instru- 
ment the power should bo removed, 
When you have completed a repair, 
make sure ell safety features ere 
Intact and functioning, and that all 
protective grounds are connected, 

B-B, SCHEMATIC DIAGRAM SYMBOLS 
AND TERMS 






8-6, Symbols and terms used on the schematic 
' diagrams arc explained In Figure 8-2, Schematic 
Diagram Notes. 



8-7, SERVICE AIDS 

8-8, Two extender brackets, HF pari numbers 
08349-OflO 1 1 and ()8349"t)t){)t)5t and two extender 
boards, HP part numbers 08349-ti()t) I / and 08349- 
00023, are supplied with the HP 8349A. They are 
shown In Figure 8-1, The boards and brackets 
enable one to raise speclHc assemblies up for 
troubleshooting while maintaining necessaiy 
connections. 



8-9, THEORY OF OPERATION 

8-10, The onerailon of the HP 8349A Is de- 
.scrlbed to assist with troubleshooting procedures. 
An overall block diagram, and schematic and 
component diagrams for the various sub- 
assemblks, are supplied. 

8-11, TROUBLESHOOTING 

» i 

8d2, Troubleshooting the HP 8349A begins by 
performing the Operators Check (Section III) 
and the PerformaneeTestsfSectlon IV), Ifu prob- 
lem persists, Prefer to TROUBLESHOOTING 
PROCEDURES later In this section. The 
TROUBLESHOOTING PROCEDURES are de- 
signed to help the technician Isolate a problem to 
the defective component. 

8-1 3, RECOMMENDED TEST EQUIPMENT 

8-14, Equipment recommended to test and 
maintain the Instrument Is listed In Section I, 
General Information. If the equipment listed is 
not available, equipment that meets the critical 
specifications listed may be substituted. 

i 

8-1 5, TROUBLESHOOTING EQUIPMENT 

8-16, In addition to the previously recommended 
test equipment, the tools listed m Table 8-1 arc 
necessary^ for disassembly and troubleshooting. 
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EXTENDER BRACKET 
(6IQNAI CONDITIONING BOARD) 

OQ340>OOOtt 



EXTENDER BRACKET 
(BOTH HEATSINKS) 

003^0>OOQ06 




) REQUUTOR/8IQNAL 
CONDITIONING EXTENDER BOARD 

03340^60023 




BIAS EXTENDER BOARD 

00340>GOOt7 



8-f, Smict? Acmmiox Suitplht 



Tahh /?►/, TroithMmthfii Equifimm 



Quantity 


Deacriptlon 


HP Part Numbor 


1 


2,5 mm Alien Wrench 


87ltMI8l 


I 


’3,0 mm Allen Wrench 


8710-0911 


1 


Large Poshlrtve 


87IO-0900 


1 


Medium Posidrive 


8710-0899 


I 


5/16 inch Open End Wreniih 


8720-0015 


1 


3/8 Inch Open End Wrench 


8720-t)0l6 


1 


9/16 Inch Open End Wrench 


8720-0025 


1 


3/16 inch Nut Driver 


8720-0001 


1 


1/4 Inch Nut Driver 


8720-0002 


1 


1/2 Inch Nut Driver 


8720-0007 


I 


5,5 mm Nut Driver 


8710-1220 


1 


7 mot Nut Driver 


8710-1217 


1 


Needtenose Pliers 


8710-0595 


1 


Wlrecutiers 


8710-0592 


1 


Wire Strippers 


8710-0052 


1 


Soldering Iron 


8690-0220 
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8*1 (jJENERAI. MAINTENANCE 
8-1 Mloroolrouit 

[ CAUTION 



When workino IpbWo tho ampllftor 
lio vory oarofut not to touch any of 
tho oxpoaod pins coming from tho 
mloroolrouit Tho mloroolrouit Is 
oxtromoly ototlo oonoltlvo^ and may 
ho domagod or dostroyad by 
ohorgoB typically oarrlod during , 

ovorydoy aotlultlos^ Whon working 
noar tho mloroolrouit always woar 
a Btotlo grounding strap. This strap 
provides o poth on which stotlo 
ohargoB moy trovol thoroby romov- 
Ing most of tho dongot Tho strop 
should hove a sorlos roslstnhoo of 
no loss thon 1 Megohm, and no 
more than 2,5 Megohms, Altei> 
natively tho operator may ground 
himsolf before working on tho om- 
pllfler by touching ony grounded 
ploQo of equipment A work stotlon 
equipped with on ontl-stot|o BU^ 
feoo should be used. Never touch 
tho center oontoots of tho RF 
eonneotors, 

Tests ot Hewlot^Pookard havo 
revealed that repeated electro* 
Btotlo charges as low as 250 V cani 
destroy microwave devices, 0^ 

’ dinary activities around everyday 
materials oan generate tehs of 
thousands of volts. Materials con* 
duolve to static bu||d*up Include 
floor carpeting, nylon clothing, dry 
air, paper, adhesive tape, styro* 
foam, and vinyl, Use of the pro* 
cautions described here will 
considerably reduo*^ the probability 
of damage from electrostatic 
discharges, 

8*19, Rigid Cables 

8-20, If you must loosen or remove one of the 

rigid RF cables, be very careful not to bend It 

Bending one of these cables cun change Its elec- 
trical characteristics, 



8*21 , Repolrs on tho Circuit Boards 

8*22, Cuminmeni i|imiii(liig holes on the cii-* 
cull hoarij nre philed ihmngh lo both sides of 
the hoard, Because of this, you can solder or 
unsolder from either side, 



caution! 



Do not use 0 hlgh’Wottogo soldon* 
Ing Iron on tho otchod cirouit 
board, Exonsslvo hoot can lift tho 
printed wiring or burn tho board. 
Also avoid using sharp motot 
objoots to oloon soldor from platod* 
through component mounting 
holos. You may domogo tho plating 
and oauso on opon circuit Uso on 
antl-stotlo typo suction dovtoo or o 
toothpick for solder romovol, 

Uso only mildly ootivo rosin core 
soldor (RMA) when repairing tho 
oiroult board, Do not attempt to 
oloon oxoQBs flux from tho soldorod 
oonnootlons, os this con rolooso 
ohIorldoB thot will cause corrosion. 
Always uso a soldorlng Iron with a 
ground tip and work ot on onti* 
static work stotlon to prevent 
stotlo dlschorgo domogo during 
repairs, 



8*23, Printed Cirouit Board Markings, On 
the printed circuit boanl a square pad is etched 
around one pin of some components to facilitate 
Identillcatlon of the component terminals. The 
square pad indicates tlie following^ 

a. Cathode of a diode, 

b. Emitter of a transistor, 

c. Source terminal of an FET, 

d. Pin one of an integrated circuit 

e. Pin one of an integrated circuit socket 
f Pin one of u cable connector, 
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III' H.W*)A 



BASIC COMPONeNT SYMBOLOGY 



Miitlvtiincv It In nlims 
Imlticlnni^it It in niliiU)^ 
Immliit, cniiliciKincu It 
III inkrntnimit, iinluit 
ollniiwliif not«(K 

Pflilol, * 

Imiktitut 0 Incinry titl> 
Rcliul ct)ini)onunt> 

Pimul Conirol, 

ScniwtlrlvHi' mljutimi. 

linclmnt fioni tinnul 
ilutliinnlioiK 

Pnclotnt h)iii' iiunttl 
(iRilunotloiv 

Circuit ottomhly hcmli}r>^ 
lino, 

OlliHr oitomlily liortlor^ 
lina» 

Hiinvy linu with arrows 
InilkaiQt noth ami cllr» 
action of main titinni. 

Inillcaiut path ami illr>^ 
octlon of main fuod> 
back. 

Earth umumi symbol. 

Asiambly uroumt. May 
ba accompankd by a 
numbur or kitur to sn«c> 
lly a portkular ground. 

I 

Giattls ground. 

Raprosants n number 
ol ironsmisston poths. 

Tost Point! Tarmlnol 
provided lor tusi probo. 



1 =)- 



0 
-< f 



Pin Edii« Conmminr 
nulpul i)l pc buiird. 

Imllcakt wiru nr eahin 
color coda. Color coda 
tamo at lutlstor color 
coda. Pint numliar 
Indkatiit bnta color, 
tucomi and third 
niimburs Imlkniu 
colorml ttrlpat. 

Indkntas ihktdlnii con> 
doctor for ciibks. 

Indkaiut a pluu-ln 
connuction. 



0 

<) 



PETi PlHid Plliicl Trail- 
tlitoi IN'Cbanmd). 

PETt Plalrl Elliict Trmi- 
t|tim>Quiiidml natu- (N 
cliannal). 

Dual TrnntiMor. 
Ttiimlslor NPN 

Tronsisior PNP 





Indkaiat a toldarcd or 


-ir^ 


Ekctrolytk Capacitor. 


— 


muchankal conmrctlon. 


' — 


Toroltit Miiiineticcore 






•rrv>v- 


Inductor. 




Connactlon symbol In- 
djcnilnu I) nialo coiv 
ni’ctlon. 


I> 




. Qpurntlooiil Amplifier. 




Connuction tymlxit In- 
dkatinii a lumak con- 
nuctlon. 


-O'VO- 


Pose 


-VvV- 


Ruslstor. 


_L 

o o 


Pusbbution Switch. 




Votinbk Rctlsior. 

1 


o 


Togijle Switch. 


-►1- 


Qunural purpose diodu. 




Tburmal Switch. 


riN> 


Stop rucovury r|lode. 






Schottky diode. 


© 


Summloit Point. 




Btuakdown Diodet Zener 




Oscillator; 

RPG (Rotary Pulse 
Genuralur}. 


Llubt-Emltllnu Diode. 


© 


Pan, Motor. 




SCR (Silicon Controlled 
Rectiflor). 


(O 


Toroldol Translormer 



Figure 8~2> Sefwmulic Diugram i^ofex 
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PIELD EPFECT TRANSISTORS 



WM») 






WMAI^ tAm 




DIODES 

Diubi: ^VA*.bot 



ASODt ' — H CAIitopt 




BI-POUR TRANSISTORS 



m-ACK r»'OAV (At-AStlC) KfANttlli*0(m 




VtlAUCABt tltA^ttlfiTOMB 

DUAL 
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HP 8349A OVKRAM. DESCRIPTION 

The nmjor iissemhlles oflhe HP 8>M9A ore Ihe Al illsplhy bounl, the A2 tunpliner> ihe A.^ 
bins boiiril, the M K(gn»l comllltoiilng boitril, the A5 regulmur botirii tmil the Ao 
molherhoiu'tl. Tlie A2 timpllller lnket> (he nlgmil lU the RF INPUT aiul mnplines It to 
produce the RF pUTPUl sigmd, The A3 bins boiird Turtber regulutes the power supply 
volldges produced by the A5 regulutor bonrti to provide ilie bins required by the A2 
umplTller* The A4 slguul eondilioning botird receives the delected RF OUTPUT signal 
(VDET) from the A2 ampllller and converts it to a signal (VDISP) which Is proportional to 
RF power In dlJm. The Al display board receives VDISP from the A4 board and uses It to 
display the RF OUTPUT power on the front panel POWER LEVEL display* The A5 
regulator board generates the dc voltages required by the HP 8349 A. The Afi motherboard 
acts as the Interconnect for the tnajor assemblies In the HP 8349A. 
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HP~i349A~MICROWAVE AMPLIFliR 
OVERALL BLOQK DIAGRAM 
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A1 DISPLAY BOARD, CIRCUIT DESCRIPTION 

The iKsphiy hoiiril Ik oKsentlully n ilc tllglml vollmeler timt me»KUreK i\ liming volliige 
(VDISP) Irom the Kigiml cmulllloning hoiirtl umJ eonveriK It to n IVoiu panel power reailout. 
The parpoKe of the JlKplny board Is to dlKphiy the ainmmt of power at the HP OU’ITUTof 
thellP83-l9A 

A- ADC 

Ul with ItK (iKKoclaled circuitry forms a duakainp. 3*1/2 digit Analog-itvDlglial Converter 
(ADC) thill converts an analog Input voltage to a corresponding 8*4*2* I BCD output once 
each ineasuremem (conversion) cycle, The device contains CMOS digital logic providing 
counters, hitches, and multiplexing circuitry as well as CMOS analog circuitry that provides 
the operiitloniil amplifiers and comparators required for a complete ADC. Ul also has an 
Internal clock whose frequency Is set by R7 at about 66 kHz, 

During each measurement cycle, the otVsel voltages of the Internal ampllllers and 
comparators are compensated for by the Internal circuitry of Ul, 

Moosuroment Cyolo 

The ADC (Ul) compares the unknown Input voltage VDPM (TPl) to the reference voltage 
VREP to produce the BCD outputs Yi) through Y4- For a VDPM of +0.2V, which 
corresponds to 4*20 dBin, VRFF Is 4-2, ()V, The relercnce voltage Is set by precision res stors 
R5andR6, ' 

VREF, Ul pin 2, also functions as a reset for the ADC, When pin 2 Is .switched to Vee, the 
system Is reset by Internal circuitry to the beginning of a measurement cycle, 

The entire measuiemenl cycle requires slightly more than 16,000 clock periods (ap- 
proximately 250 ms), Figure 8*5 shows the Integrator waveforms at Ul pin 6 for typical 
positive and negative Input voltages, with the cycle divided Into six .segments as described 
below. 

i 

In segment I, oiTset capacitor C3, which compensates for the Input oflset voltages of the 
bulfcr and Integraior amplifiers, Is charged during this period, and Integrator capacitor C4 
Is shorted. This sej^ment requires 4000 clock periods. 

In segment 2, the Integrator output decreases to the comparator threshold voltage, At this 
time a number of counts equivalent to the Input oflset voltage of the comparator Is stored In 
the olTset latches for later use In the uuto-zero process, The time for this segment Is variable, 
but less than 800 clock periods Is required. 

Segments Is identical to segment I, 

Segment 4 Is an up-gomg ramp cycle with VDPM as the Input to the Integrator, Figure 8-6 
shows the equivalent configuration of the analog circuitry of Ul, The actual conllgurutlon 
depends on the polarity of the Input voltage during the previous conversion cycle, 

Segment 5 Is a down-going ramp with VREF us the Input to the Integrator. Segment 5 of the 
conversion cycle has u time equal to the number of counts stored In the offset storage 
latches during segment 2. As a result, the system zeroes auiomatlcully. 

Segment 6 is an extension of segment 5. The time period for this portion Is 4000 clock ’ 
periods. The results of the conversion cycle are uaterm.'ned In this portion. 
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End of Convorslon 



Tliecinl-or-converKloiKKOC) milput lU Ul pin 14 produces ii pulseut tliceiul oreuch measure* 
meiu cycle, The pulse \vlddi Is one-hair the period olThe sysiem clock or 7,6 us, 

Dlsploy Updoto 

Ifu positive edge Is received at Ul pin 9 (DISPLAY UPDATE) prior to the ramp-down portion, 
new data will be strobed Into tlie output latches during that conversion cycle. Since pin ‘Ms 
wired to the HOC output (pin 14), every conversion Is displayed. 

Dlylt Soloot 



The digit select outputs ol'UI are DS2 through DS^, pins 16 through 19, Each digit select out- 
put goes high us the corresponding digit Is selected. T ie most slgnlllcant dlglt(the halfdlglt) Is 
turned on Immediately alter the EOC pulse, followed by the remaining digits In the seiiuence 
from the mo.st slgnlllcant digit (MSD) to the least significant digit (LSD); that i.s. DSI, DS2, 
DS3, DS4, A blanking time between digits oftwo clock periods Is Included to ensure that the 
' BCD data has settled. Relative timing among digit select outputs and EOC signals Is shown in 
Figure 8-7, 



BCD Data Outputs 

I > 

The multiplexed BCD data outputs ofUl are Y3, Y2, Yl, and YO. During the digit .select times 
DS2 through DS4, the numeric displays AIDS2 through AIDS4 display the full digits 0 
through 9. The most significant digit Is displayed on AIDSI during digit select time DSI. 
However, only segments b, c, and g of that numeric display arc connected, so AI DSI can dis- 
play only a*T\ a minus sign, or a blank Note that segment g Is not lighted by any decoded state 
ofU4, 



Display Section 

1 

The Display Section Includes BCD-to^Seven-Segment Decoder/ Driver U3, resistor package 
U4, Digit Driver U2 and numeric displays AIDSI through AIDS4, 
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B-SCQMENT DRIVER 

Al the e>ul ofllK* incusureinent cycle* llic BCD iliUti outputs VO tluough Y3 orui urc tnutsiull* 
ted to Dccoder/Drivor U3 :is diitu Inputs 130 through D3* The decoded outputs, U3 plus 9 
through 15, lire connected to the uppronrhite segment anodes to display the decoded uumhers 
In numeric displays AI DSI through Al DS4, 

'hgurc8*8 shows the pin connections to U3, the seven segments oPa numeric display, ami a 
truth table, The Latch Enable, pin 5, Is wired to ground (logic low), The Blanking Input, pin 4, 
Is connected to the TIX output ofa comparator, When VDISP Is less than “0,6 V, the voltage at 
pin 4 changes from a logic high to a logic low and the display Is blanked. The minus sign amt 
the decimal point remain III. The Lamp Test, pin 5, may be grounded alTP3 to test the numeric 
displays by lighting all .seven segments of AIDS2 through A1DS4 and, segments b and c 
(numeral 1) segments of Al DSL The Lamp Test does not test the minus sign, segment g, 

The minus sign is displayed on Al DSI only when VDPM Is negative, since the voltages corre.s- 
ponding to 0 through -2 dBm are alt negative, When VDPM Is negative, a logic low at Y2 Is 
applied to the base orQl, turning Ql on, A logic high Is then applied to Ai DSI pin 3, which Is 
the anode of segment g. and tlie minus sign Is lit. 

C- DIGIT DRIVER 

Digit Driver U2 Is a Darlington transistor array that comprises seven Darlington patr.s, Each 
Darlington pair Is shown as an Inverter on the schematic, and a .schematic of the actual con- 
figuration Is shown In the schematic note.s. 

The digits arc selected In sequence, starling with the most signincant digit (displayed on 
AIDSl), A logic high on adlglKselect outputot'Ul (DSI through DS4) Is Inverted through U2 
to place a low on the segment cathode.s, pin I or pin 6, of the corresponding numeric display 
Al DSI through Al DS4 (plus I and 6 are connected Internally; the schematic Indicates the 
external connection, s). Since the displays are of the common-cathode type and the segment 
anodes corresponding to the decoded numbers receive logic highs from U3, the segments are 
III to display the power corresponding to VDPM, 

D- DISPLAY 

The POWER LEVEL display readout consists of four 7-segmenl numeric displays, AIDSI 
through AIDS4, AIDSL the most slgnlllcanl digit (MSD), Is connected to display only the 
numeral I orlheminussign(‘vhlch lslitwhenVDPMgoesnegullve),Thedeclmalpolnllscon- 
necied to the 4*5 V supply III. bugh Rl 5 and (s always lit 

1 , ■ ' 

Figure 8-9 relates the decoded status of 'I'O through Y3 to the POWER LEVEL readout for digit 
.select times DSI through DS4. Notethal YO through Y2 might be ellherhlghorlowduringDSl 
since the decsulcd states 0,3, 4, and? arc all displayed as“r‘, as explained In the discussion of 
MSD codes i 

MSD Codes 

Only three segments of the MSD display AI DSI are connected. The anodes of segments b 
and c(the numeral I) are driven by U3, while segment g(lhe minus sign) is driven by QL 

Only three segments of AI DSI are connected because of the limited logic In the ADC, UL As a 
result, four decoded outputs of Segment Driver U3 cause Al DSI to blank, and four decoded 
outputs cuu.se Al DSI to display numeral L , , 
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During digit fieleei lime DSl (PlgureH*?)^ when A1 DS| Is driven, outputs Y3 through YO orthe 
ADC might be decoded as any one of eight stales^ The following slates cause AIDSl to 
be blanked. 
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Since only segments b and cofAl DSl areconnecleih ihedecoded stales 0,3, 4, and? all appear 
ns I us shown In Figure 8-8, 
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A1 DISPUY BOARD, TROUBLESHOOTING 
Basic Checks 

Verify that 18V, +5V, +5VF, — lOV, and -4,9V power supply voltages are present on the 
assembly, The DVM should be referenced to D GND when checking the +5V and +5VF su(v 
ply voltages or A GND 2 when checking the other supply voltages. 

Verify that VDISP Is present on the assembly. Note that VDISP should vary from OV for an RF 
OUTPUT of 0 dBm, to approximately 5,0V for an RF OUTPUT of 20,0 dBm. For the same 
output power range, VDPM should vary from OV to 0,2V, 

Ground TP3 (Lump Test) to A GND 2 and verify that all the segments of A1 DS2 through DS4 
are 111 Ifihis doesn't occur, suspect either the dhsplays or AIU3. Note that the minus sign Is not 
lit during this test It is only ht when VDISP goes negative. • 
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Figure ffVi Ai Display Board Schematic Diagram 
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A2 AMPLIFIER AND A3 BIAS BOARD, CIRCUIT DESCRIPTION 

■ The A3 bluB botinl provides Independent drain and gate bias lor the eight FETs In the A2 
ampllHen This assembly Is powered by the +8V and -lOV power sup[dies, 

The A2 amplifier contains eight FETs which ampllly the RF Input signal, At the amplifier's 
output stage, a portion ofthe RF OUTPUT power Is coupled olV, detected, and then sent as 
VDET to the A4 signal conditioning board On the A4 assembly, VDET Is converted to a 
signal which Is used to drive the Al display board where the RF OUTPUT power Is displayed 
In dBm on the POWER LEVEL display, 

A- DRAIN BIAS 

The Drain Bias lor the FETs In the amplifier Is provided by six post regulators whose Voltage Is 
set by factory select resistors, R1 through RI2, which are connected to a terminal strip on the 
bias board Ql's and Q2's collector- toemitter voltage Is set by resistors Rl, R2 and R3, R4 re- 
spectively. Resistors R37 and R38 are current limiting resistors which protect the FETs In the 
first stage of the amplifier In the event of an overvoltage condition, 

Q3 through Q6 are configured as Vbe multipllens, The collector-to-emitter voltage Is a non- 
integer multiple of the Vbe diode drop where Vcc *= I + Ra/Rb; Ra R5 and Rb ^ R6 for 
transistor Q3, ■ , 

R25 through R30 arccurrentsense resistors which can be accessed from test point connectorJI 
to measure the drain currents. The drain voltages can also be measured at these test 
points, 

B- GATE DIAS 

The FET gate bias Is developed by resistor ratios set by factory, select resistors R19 through R24. 
When one of these resistors Is not loaded the corresponding gate bias Is .set to zero volts, 

C-SUPPLIES/QROUNDS 

The Instrument has two analog groundst A GND, a high current ground and AGND2, a low 
current ground Both grounds are connected to chassis ground through the screws which 
secure the A3 bias brurd to the microcircuit , 

For troubleshooting. A GND, A GND 2, and the power supply' voltages can be accessed at the 
test point connector JL 
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A2 AMPLIFIER AND A3 BIAS BOARD, TROUBLESHOOTiNQ 

NOTE 

Tho A2 amplifier la oxtremely atotlo aonsltlve, Any 
troubleshooting of this assembly or tho A2 bias board should 
bo done ot on ontl-stotjo work stotlon> 

NOTE 

While troubleshooting the A2 amplifier end A3 bias board, tho 
ohassls ground oonmiotlon must be maintolned, If the as> 
semblles need to be removed from tho Instrument for 
troubleshooting, they should be placed Into their sorvlce posi* i 
tlon> Refer to the Service Position Instellotlon Procedure 
below, 

Basic Checks 

Verify that +8V und -lOV power supply voltages arc present The +8V supply can be 
measured by probing across A3JI pin 2 and A3JI pin 1 {A GND 2), The -lOV supply can be 
measured by probing across A3JI pin 40 and A3 jI pin I, 

I 

Verify that RF INPUT and OUTPUT connectors and cabling are not defective. Measure the 
output power directly at the output of A2 to verify that W5 and J2 are not at fault Measure the 
Input power at the output of W4 to verify that W4 and JI are not at fault 

Bias Checks 

The following tests will determine If the biasing to each stage of the amplifier Is correct If an 
Incorrect bias Is found, further troubleshooting will be required to determine If the biasing 
probleiq is due to the bias circuit on the AJ bias board or the A2 amplifier, 

With the DVM referenced to A GND 2 (A3JI pin I), measure the drain voltages at the points 
listed below, The measured values should be within ±0.3 V of the values given. 

Dl (A33I pin 29) - +4.0 V 
D2 {A3JI pin 35) - +4.0 V 
D3(A3Jl pln33)- +5,5 V 
D4(A3Jl pln3l)- +5,5 V 

D5 (A3J1 pin 37) - +6,5 V ' 

D6 (A3JI pin 21) - +6.5 V , 

Attached to the Transistor Block Is a label which gives the bias currents, ID3. ID4, IDS. and 
ID6, required by the amplifier (.see Figure 8-12), ID3 through ID6 are the bias currents for 
the A2 amplifiers third through sixth stage and can be measured across R27, R28, R2«. und 
R30 respectively. Since these resistors are I Ohm sense resistors, the voltage drop acr.rss these 
resistors corresponds to the bias current For example, the bias current shown for ID3 In 
Figure 8‘ 1 2 Is 86 mA. To verify that stage 3 of the amplifier Is biased correctly, the positive lead 
of a DVM would be connected to A3 J 1 pin 9 and the ground lead connected to A3J I pin 33, The 
DVM should Indicate 86,0 mV ±4.3 mV which corresponds to 86.0 mA±4,3 mA. The ±4.3 mV 
(mA) bios variation corresponds to ±5% bios range over which the amplifier may be set 
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Figure H' 12, A2 Ampllfiefa Him Cmrentx Label 



Verify thul llie tmipliner‘s bins currents are correct by measuring across the test points 
listcif below. 

ID3 - A3JI pin 9 to A3JI pin 33 
ID4-A3J1 pin25 toA3JI pln3l 
rD5»-A3JI pin 23 toA3Jl pin 37 
ID6 - A3il pin 3 to A3J1 pin 21 

I 

Ifthe bias currents are found to be Incorrect, furtimr troublesbooling will be reiiuin’ ' to deter- 
mine if the bins circuitry or ampllller Is at faulL If Q3. Q4, Q5. or Q6 Is found to bt .iclectlve. 
follow the replacement procedure given below, 



03, 04, OB, and 06 Replaoement Prooodure 

1 

Upon replacement of Q3, Q4. Q5, orQ6, verify that the bias current for stage In wh ich the trail- 
1 sistor was replaced is correct (see Bias Checks above). If the bias current Is Incorrect, remove 
the appropriate resistor (see below). 

ID3 - Remove R21 ' 

ID4 - Remove R22* 

IDS - Remove R23 

ID6 - Remove R24 ^ 

Determine the vnlueofthe resistor removed and replace the resistor with a potentiometer set to 
the same resistance. Slowly adjust the potentiometer while monitoring the bias current. When 
the bias current given on the label Is achieved, remove the potentiometer, measure Its re- 
sistance, and I nstall a 1 %, 0.25 W fixed resistor of the same value In Its place. Verify that the bias ' 
current is now correct. 



Servloe Position Installation Procedure 

1. Turn the HP 8349A LINE switch off and disconnect the line cord. 

2. Remove the top and bottom covers(only the rear screw on the top needs to be removed to 
remove the top cover). 

3. Remove the four screws securing the heat sink on which the A2 amplifier and A3 bias 
board'ure mounted (sec Figure 8-l3a). 
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4, Remove the rear two Kcrew.s securing the heat sink on which tite A5 regulator hoard Is 
mounted (see Figure K-I3b), 

5, Loosen the two screws securing the center support of the Ml* H349A (see Figure 8- 1 3c). 
Slide the rear panel away from the Iront panel. 

6, Disengage the A3 bias board Irom the motherboard. Remove the A2 ampllller. A3 bias 
board and heat sink Irom the Instrument Dl.sconnect the detector cable, W2, Irom 
the A2 ampllller, 



NOTE 

When sliding tho roar panel forward In stop 7» ensuro that tho 
LINE switch Is rolnsortod through tho front ponol, 

7. Slide the rear panel toward the front panel and reinstall the rear two .screws which secure 
the heat sink on which the A5 regulator board |s mounted Securing this heat sink to the 
rear panel reconnects chassis ground. 

8. Connect the extender board, HP P/N 08349-f)00l7, to A6JI. 

9. Mount the extender bracket (HP P/N 08349-0t)005) to the front panel using two of the 
screws removed In step 3, Connect the A3 bias board to the extender board Installed in 
step 8 and mount the heat sink to the extender bracket (.see Figure 8-I3d). Reconnect the 
detector cable, W2, to the A2 assembly. 

10. Ensure tbe LINE switch Is olT before reconnecting the LINE cord. 

I 

11. Reverse this procedure when reinstalling the A2 amplifier, A3 bias board and 

heal sink. i 
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A4 SIGNAL CONDITIONING BOARD, CIRCUIT DESCRIPTION 

The iwo output siBn»)n geucmted by theslgiuil coiullllonlug board are VDISP aiul DETOUT, 
VDISP is used by the A1 display board to drive the POWnT LEVEL display wbleb displays 
the HP 8349As RF output lu dBm, DET OUT Is connected directly to a rear ))anel BNC 
(DETECTOR OUTPUT}, which can be used to drive the external automatic leveling control 
circuit (ALC) oran RF source in order to level the HP 8349A^s RF output. 

VDET iVom the A2 ampliBer is split into two paths on the signal conditioning board. The Hrst 
path Is to the Detector Ou|put(Block E) where VDET is divided by two, bulVered, and then sent 
to the rear ptinel, The second path Is through a scaling circuit, a dual slope logger, a gain tind 
temperature compensation circuit, and llnaily a peak detector circuit. The resultant signal. 
VDISP, Is proportional to the RF output. 

A- SCALING 

U2 senses the detector voltage, VDET, dllTerentiully inverts VDET, and divides it by three. This 
Is done to set tlie output (TPl) within the range of the Dual Slope Logger, 

B - DUAL SLOPE LOGGER 

RI4,I) DBM ADJ, adjusts the input ol'the logger to matcli the detgctordiodc^s sensitivity in the 
square’* law region. CRI clamps the positive output voltage ofU3 to 0,3V to prevent tfestruc* 
tive' reverse base-to-emitter voltages on the logging transistors. 

Q3 and Q4 arc conligu red in adjustable current source circuits which generate Ibl andlb2(see 
Lug Converter De,scrlption below). Q5 Is also conligured In a current source circuit which sets 
, the zero output voltage of the eircutL This current (s set so that an output voltage of zero volts 
equals an output power of 0 dBm. 

/Log Converter DoBorlptlon 

Diode detectors characteristically exhibit two distinct regions of operation. At low power levels 
(<0 dBm), the detectors are in their'*square law region”. In this region, the detector's output 
voltage Is proportional to' RF power. At high power levels, the detector output voltage is propop* 
tional to the square root of the RF power. The purpose of the log converter is to convert the 
detector s output voltage into a dc voltage which corresponds to RF power in dBm. For the log 
converter to accomplish thl.s, the log convirler outputs, over its entire range, a voltage propo^ 
tional to the logarithm of the input voltage. However, when the detector is operating In Its 
’’linear region, the log converter’s gain is twice that of when the detector Is operating In its 
square law’ reglon..This doubllngofgaln in the”linear” region ensures that the log converter 
output is logarithmically related to its input over the entire range. 

Figure 8-16 Illustrates a slmplilled single slope log converter, The ’’log” function is accom- 
plished by Q2a using the transistor characteristic that the collector current Is the exponential 
ofthebase-toemittervoltage, U3 amplifies the detectorvoltagc,'sinklngthecollcctor current of 
Q2a until it equals the input current developed by Vin across R7, Q2a’s emilier voltage is then 
the log of the Input voltage which passes through Q2b (wired as a diode) to the output 

i 

' To implement a ”duuI-slope” log converter, a second pair of transistors vdth bias currents is 
added as in Figure 8- 17, Bias currents Ibl and Ib2 are constant and nearly equal. Q2a and Q2b 
carry the logging current lin, and Q1 a and Ql b curry Ibl and Ib2, For low power levels(square 
law region) assume Up « Ibl arrd loCoIVset current) « lb2, Qla andQI b are then carrying 
* essentially identical ciirri*nts and their base-to-emltter voltages are Identical, Also, the emitter 
of Q2n is at the same voltage as the emitter of Q2b and the circuit acts like the single-slope 
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logger on’lBUrcB- 1 fn ForhIgI) power levelKdliieiirregloij)* Itn» lbl.Q2;uitulQlii now cany 
(lie same current, IlnUbl can be Ignored), and the base voltage ot'QI a varies twice as inueh as 
the emitter of Q2a. Thus, the gain of the logger Is doubled when the detector is In Its linear 
region, and the log converter outputs a voltage proportional to detected RF power over a wide 
range of power levels. 
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Fi}>utv ti-l 7, Dual , Slope Lof* Convener Diagram 
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C- TEMPERATURE COMPENSATION/AMPUFIER 



U4 buflers the high Impciltince ofthe Dual Slope Logger aiul hai> a (cmperature Kensh 
live gain to eompeuKate lor the temperature drift of the logger A gain slage U5 lollows the tem- 
perature compeohutlon titage to raiue the output voltage (TP3) to 250 mV/dUm, CK2 and IWl 
output voltage ol‘U5 to -f> V to prevent U5 from saturating when the output 
ol U4(IP2) Is zero volts, R22(I0 DIIM ADJ) adjusts the gain of U5 loohtidnlhe250 mV/DUM 
output at TP3, 



D-PEAK DETECTOR 



1 Ije Peak Detector Is Incorporated onto this assentbly to maintain a constant display of peak 
RF power on the Iront panel POWER LEVEL display during sijuare wave modulation ol'tlie 
RF input It also maintains a co*'“tant display during the RF source‘s retrace and bandswitch 
points II the HP B349A s rear pt,...4 POS Z PLANK connector Is connected to the RF source’s 
positive Z'uxls blanking output 

When the Input voltage orU6, Is higher than the voltage across Cl, the output ofUfi goes high, 
turning Q6 on and chargbig up CL When the voltage across Cl equals the Input voltage, the 
output ol u6 goes low, turning Qfi olT, When the Input voltage goes lower than the voltage 
across Cl, the loop stays open until the Input again rises above the output 

CR4 Is a low leakage diode which minimizes leakage current ILi7 determines the decay rate of 
the peak detector(dlscharge time ofCl) and can be switched In or out ofthe circuit by the DIs- 
play Hold circuitry, U7 Is set up as a bulVer and has high slew rate and low Input current to 

minimize the leakageand Improve the responseonheelrcuItTheGuardTrace Is connected to 

the uegatlve Input of U7 to keep Its potential thesame as CL This minimizes the leakage ol'CI 
when IW Is switched out of the circuit. > 

! 

The Display Hold clmultry Is used to maintain a constant display on the Iront panel POWER 
LEVEL display during retrace and bandswitch points ofan RF .source (only IfPOS Z RLANK 
Is connected), With zero volts or no connection at the HP 8349A’s rear panel POS Z ft LANK 
IJNC, Q8 Is forward biased, FET switch Q7 Is closed, and R27 Is In the circuit. This allows Cl to 
dllichurgc through R27, With +5V at the POS Z BLANK Input, Q8 Is reversed biased, Q7 Is 

KuAi . circuit This reduces the decay rate of Cl and maintains a stable 

POWER LEVEL display, 



i 
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A4 SIGNAL CONDITIONING BOARD, TROUBLESHOOTING 
DoBorlptlon 

In this irouhlushuotlng proceilure, the A4 slgimt conditioning hoard is Isoltiled iVcnn the A) 
display board by disconnecting ribbon cable Wl from the motherboard. The voltage between 
VDETimd VDCT RTN Is set to 300 mV and then various points on the A4 board are probed to 
determine If the dc voltage at the probed points Is correct. 





Equipment Required 



Swc(^p Oscillator. ............................................. MP 835011 

ItP Plug'Ini MP 835 15A 

Digital Voltmeter MP 34'50A 

Power h^leter MP ^3t)A 
Power Sensor MP 8*18 1 A 

E^ttender Board MP P/N 08349-60023 



1. Remove top and bottom covers from the MP 8349A. Disconnect Wl Irom the mother' 
board. Before .switching the HP 8349A on, make sure that Wl Is not making contact 
with anything, 

2, Connect the equipment us shown In Figure 8-1 8 (refer to the Service Position Installation 
Procedure for extending the A4 board). Set the sweep oscillator to CW. 10,0 GHz. Internal 
leveling and a power level of ~5,0 dBm. 



3, Press the HP 8349A LINE switeh on and allow the equipment to warm up for 30 
minutes. I 
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Coimccl the DVM*s pt>s(iive ktul lo VDI*.T lU IW imil yrmiiul Icml lo VlDUT UTN tU K6 
(rclcr to the Componorn Lociutoii Oliigriim iiiul Sohenmllc lor the M botinl), 

\ ‘ ' 

Ailjusl'lhe output power of the KP plug*lu until the DVM retul.s -3t)() ntV mV, 

Connect the DVM to the rear panel Dl-TKCTOR bUTPU’I', The DVM should mitasure 
*-150 mV dt5 mV {one-hair the voltage set In step 5), i ' < i , 

I ' * 

Connect the DVM’s ground lead toTP5 (A GND 2). Connect the DVM's positive lead 
TIM. The DVM should read 100 mV ±5 mV (one-third of the voltage set In step 5), 



1 ^ 

i' 



) 



^ I * ' 

Calibrate the power meter and then adjust the power of the RF plug-ln unlU the po.ver 
meter reads 20,00 dBm. . ^ , 

I ' i ' I 
I \ 

Probe the points listed In M'ahle 8-2 and verify tttat the measured voltages correspond ip i ' 
voltages given in the table. Note that the voltages at the points probed are ailecied by the 
adjustments on the A4 board, Refer lo paragraph 5-11, Displayed Pmyer, Level 
At’jusimenls. If the measuretl voltages do not correspond lo the voltages given, j * 

‘ ? i ' ‘ ‘ • ‘ 

> I ‘ 

‘ • I 

I ^ ‘ I 

TdhhH'Z A'l SifinnI IhfonI TmuhltK<ilw(>n))){ Voli(t}{i's ) 



MeoBuromimt Point 


TyploQl VdIIqdo 


A4U3ptn6 


^8V / 


A4U4 pin 3 


-no rnVdrli) mV 


A‘t'fP2 


-220 mV ±20 mV 


A4TP3 


4,7V ±0,4V 


A4TP4 


A4’fP3 voltage 
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Service Position Installation Prooodure ‘ 

j J 

I. Remove the four screws that secure the A4 signal conditioning board to the I IP 8349A's 
center support 



2, Using one of the scrcWs removed In step 1, attach the extender bracket. HP P/N 08349- 
0001 1. to the standolVas shown in Figure 8-19. 

3, Connect extender board, HP P/N 08349-60023, to the A4 board and then connect the 
extender board and A4 board to the motherboard. 
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4», , Using one ofilie screws niul two ofthe Hber wtisliers retnovetl In step L iiltiid) the A*l 
' boiiril to (he exteiuler brnchet ns shown In rtgureK-b). One liber washer shonhl he placed 
between tlie head of the screw and the A4 board and the other one should be between the 
extender bracket and the A4 boanl to ensure that the bracket or screw Is not shorted 
to lire board, 



I ^ ; 

jUeveriie this procedure lor disassembly. 
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AB REGULATOR BOARD, CIRCUIT DESCRIPTION 

NOTE 

Tho AB roQUIotor bourd Bchotnatlc dooumonts tho power Kno 
modu lo, front panol lino a witoh, and tronaformur, In addition to i 
tho AB oaaombl/ ltaolf» Tho following aootlon opplioa to ohaaala 
mounted porta (not port of AB) aaaooiatad with tho lino 
power olrouita, 

FL1 POWER LINE MODULE, ST LINE SWITCH, T1 TRANSFORMER 

The Power Line Module, Includes die primiiry fuse, line lllter, and voltage selector. The fuse, 
I'l, protects the primary, iildeofthe transformer against drawing too much airreni FI Is acces* 
slide from the rear panel, The line niter reduces noise and transients on the power line, 

The front panel LINE on/olTswIteh, SI, controls power to the transformer primary, The LINE 
switch Is a plunger style switch with the pushbutton on the front panel and a plunger running 
back to the rear jtanel where the switch Is located. This type of switch Is used to keep the line 
voltages at the rear panel, i 

The voltage selector In the Power Line Module conllgures the Instrument to run on lOOVac, 
1 20 Vac, 220 Vac, or240Vae line power, The position of the voltage selector determines which of 
the various taps ofihetran,sformer prlrnary,wlndlngs are switched In or oul For the procedure 
on selecting the line voltage and fuse, see Figure 2*1, paragraph 2*8, 

NOTE 

Tho following aoctlona apply to tho A6 rogulotor board 
oBBombly, All roforonco doalgnotora oro osaumod to bo port 
ofAB, 

The A5 regulator board provides the regulated power supply voltages for all assemblies in the 
InstrumenL There arc four Independent regulated voltages In all, 

' NOTE 

, _ 1 i 

,M| four rootlflor oiroults on tho AB regulator board oaaombly 
oro of tho Bomo doalgn, While component voluoa ohongo 
slightly for different voltages, and diode and oapaoltor polon 
ItloB ohonge for different polorlties, the olroulta oro esaentlolly 
IdenUool, The 4-20V Reotlfier Is described In detail, For other 
I rectifier description details, refer back to the *f20V Rectifier 
description, 

A- +20V RECTIFIER 

CR9, CRIO, CRl L and CRI2 form a full-wave rectifier for the d*20Vdc ,supply, C3 filters the 
full-wave ripple from the rectifier, C22 Is a low Impedance path for high frec|Uency pulses. 
The +20V Rectifier output Is 'iomlnally d*29Vdc before regulation 










Service 



HP 8349 A 



B - OVER VOLTAGE PROTECTION 

The Over VolUige Protection blows line fuse FI to protect the Instrument Iroin excessive line 
volinges, iniie voltage Irom the 4*20V Rectlller exceeds 4*44,2 V, Zener diode VI^ conducts, 
turning SCR Q5 on tli rough R29, Q5 causes excessive current to How in the transformer and 
blows line fuse FI, ILJ4 holds Q5 olTunless Vl^ conducts, C28 prevents fast transients or noise 
front lirittg Q5, 

C-+8V RECTIFIER 
D-4-BV RECTIFIER 
E~ “10V RECTIFIER 

' The 4-8V Rectlller, 4*5V Rectiller, and “lOV Rectinerprovide the unregulated voltages for the 
+8 V Regulator, +5V Regulator, and “lOV Regulator respectively. Their nominal output 
voltages are as follows: 4*8V Rectiner- 4*I3V, 4-5 V Rectlller - 4-I3V, and “lOV Rectlller 
- “14V, I 

NOTE * 

l| 

All four regulofor circuits on the A6 rcgul^'tor board ossombly 
aro of the some design. While component values change 
slightly for different voltages, and diode and copocltor po- 
larities change for different polarities, the circuits arc cssen* 
tially Identical, The 4-20V Regulator Is described In detail, For 
other reguKitor description detolls, refer back to the 4-20V 
Regulotor description, 

F-4-20VREGUUTOR 

The 4*20V Regulator regulates the 4-20Vdc from the 4-20V Rectlller to produce the 4*20 Vdc 
power supply voltage, U3 is an adjustable three terminal regulator. Its output voltage ^s 
nominally I,25Vdc above the voltage on reference terminal U3 pin 1, Rl I and R12 determine 
the regulated output voltage. C17 Improves power line ripple and noise rejection, and also 
causes the power supply voltage to rise slowly and without overshoot. Input bypass capacitor 
O) reduces high frequency noise or transients into the regulator, CIO reduces noise at the out- 
put. CR2I prevents the regulator's output voltage from becoming >0,7V above the input 
voltage, CR22 prevents the adjustable terminal voltage from becoming >0,7V above the 
, regulators output voltage. CIU7 protects the regulator from negative voltages at 
the output 

The Crowbarcircult provides overvoltage protection for circuits driven by the 4-20V Regulator 
lfU3 orCR2| short If the output voltage rises above 23, 7Vdc, Zener diode VIU conducts and 
' fires SCR Q3 through R27, This shorts the output to ground and blows fuse F3 (Block A), shut- 
ting down the power supply, R32 holds Q3 olV unless VIW conducts, C26 prevents fast tran- 
sients or nol.se from firing Q3, 

Test point TP3( 4-20 V) Is available to monitor the output voltage, R23 limits the current if the 
lest point is shorted. LED DS3 turns on when the output voltage Is about 16V or greater, VR6 
sets the voltage at which DS3 lights, R3 limits the current through DS3, Note that the LED and 
lest point are physically located near each other on the board. 
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Q -* +8V REGUUTOn 

The 4-8V Regulator provides the +8Vde regulated power supply voltage lor the Instrumeui. 
Besides the change In voltage, there are only three dllTerences between the +8V Regulator and 
the 4-20V Regulator, The dllTerences are as follows, In the event that U1 or CRI7 short, fuse 
A5FI will blow, shutting down this supply. When troubleshooting the +8V power supply, this 
fuse may be removed to Isolate tlie +8V Rectifier from the +8V Regulator, RO. R35, and R7 
determine the regulated output voltage, R35 (+8V ADJ) allows adjustment of the regulated 
output to exactly +8V, LED DSl turns on when the output voltage Is approximately 2,5V 
or greater, 

H - +BV REGULATOR 

t The +5V Regulator provides the 4*5 Vdc power ,supply voltage for the Instrument. Besides the 
change In voltage, there are only two dllTerences between this regulator and the 'f*20V 
Regulator, The dllTerences arc as follows. In the event that U2 orCRl9 short, fuse F2 will blow, 
shutting down this supply. When troubleshooting the +5V power supply, this fuse may be 
removed to Isolate the 4*5 V Rectltler from the 4*5 V Regulator, LED DS2 turns on when the out- 
put voltage Is approximately 2,0V or greater, 

I- ~10V REGULATOR 

The -lOV Regulator provides the -lOVdc power supplv voltage for the InstrumenL Besides 
the change In voltage and polarity, there are only two differences between this regulator and 
the 4*20 V Regulator, The dllTerences areas follows, R13, 1^6, and R14 determine the regulated 
! output voltage, R36 (-I0V ADJ) allows adjustment of the regulated output to exactly -lOV, 
LED DS4 turns on when the output voltage Is approximately 3,2V or greater, 

J- GROUNDS 

A GND (analog ground) and D GND (digital ground) are referenced to chassis ground 
through )0 ohm resistors R19 and R20 respectively, Tlie chassis ground connection Is made 
through the standolTs and screws which mount the A5 assembly to the RegulatorBlockand the 
Regulator Block to the heat sink. When troubleshooting the A5 regulator boanl, A2 amplltler 
a.ssembly, or A3 bias as,sembly, It Is critical that chassis ground be connected, 

A GND (analog ground) and A GND 2 are used as the ground for the 4-20V, 4*8 V, and -lOV 
supplies. These supplies power all the analog circuitry In the Instrument, D GND idigitrd 
ground) and D GND*t are used as the ground for the 4*W supply which power:: all the digital 
circuitry. Both A GND and D GND are used for high current applications whIleA GND 2 and 
D GND 4 are used for low currenl Having Independent paths for several grounds Improves , 
power supply regulation. 



I 
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A5 REGUUTOB BOARD, TROUBLESHOOTINQ 

NOTE 

' Tho AB regujotor board Bohoiriatlo dooumontB tho power lino 

modulo, front ponol line switch, and transformer, In oddltlon to 
the AB assembly Itself. 

I NOTE 

While troubleshooting tho AB regulator board, the chassis 
ground connection must bo mointalnod. If this ossombly needs 
,to be r‘»movod from the Instrument for troubleshooting, It 
should be placed into its service position. Refer to the Service 
Position Installation Procedure below. 

Basic Chocks 

Check lIuU the rear panel line voltage selector Is set (or the correct line voltage. Verily that line 
luseFI Is not blown ami that It Is correct for the line voltage selected Check all liises on the A5 
regulator board. 

Transformer 

Remove transibrmer secondary leads connectori PI) Irom the A5 regulator board Probe the 
lollowing pins and verify that the corresponding signal Is present. 

PI pins 5 and 6 - ±2()V p-p 
PI pins I and 2 ' ±8V p-p 
PI pins 3 and 4 - ±5V p-p 
PI pins 7 and 8 - ±10V p-p 

Rectifiers ' 

Check rectlHer outputs for the^requlred voltages, If the voltages are missing or Incorrect, sus- 
pect the rectltier-s, A5F1 and F2 may be removed to Isolate ihe+8V Reetllier and the +5V Rec- 
tiller, respectively, from the regulators for troubleshooting. Check that the Over Voltage 
Protection Is not tiring. 

Regulators 

Check that the voltage dllTerence between the output and regulation (REG) terminals Is 
approximately 1,25 V, These terminals are available at feedthrough holes (not test point.s) on 
the A5 regulator board Verify (hat Crowbar circuitry has not llred. 

To eliminate the possibility of other assemblies In ' .i: flP 8349A loading down the .supply 
voltage, s, remove major assemblies from lhelrconncctor^> ordlsconnect the A5 regulator board 
Ironi Af)J3 (physical connection of A5 board to heat sink to rear panel must be mainttiined to 
ensure chassis ground connectloji). 
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Table fi\l /Vnvtr AV//)/;/;* l^oltoffes ami Tahmiees 



Block 


Power Supply 
Output 


Noniluol 
Voltnoo (V) 


Allowoblo 
BdUDo (V) 


MsHltitunt 
Ourrolu 
Droln (A) 


ABBOnibIlOB 

Whero 

UBOtJ 


A 


>(-20 V UNKIiCI 


24 


23-31 


1 


A5 


C 


+8V UNRHG 


13 


41-15.7 


- 


1 

A5 


0 


>KW UNRKG 


13 


K-IL2 


_ 


A5 


K 


>-M)V UNRKG 


14 


12-16,4 


- 


A5 


F 


f20V 


20 


14.4-20,4 


0.1 


A4, A5 


iG 


+8V 


8 


7,4-4, 3 


. LO 


AL A2, A3. A4, AS 


II 


’ : 4-5V 


1 

5 


5-5,6 


0,3 


ALA5 


1 


~|t)V 


-10 


4.‘)-t0.6 


0,1 


Al, A2, A3, A4, AS 



Servloo Position Instjllotlon Procedure 



1, Turn Ihc HP H34‘)A LINK switch oITtuul dlsconncci the line eoriK 

2, Remove the top utul bottom eovers(only the reurserewot; the top needs to he removed to 

'' remove the top eovery, 

' ; .'1 ! 

\ 

’ 3, Remove the (bur t, crews securing the heat sink on which the A5 regulator hoard Is 

mounted (see Figure 8-22a), 







Remove the rear two screws securing the heal sink on which the A2 ampltrier a.“»l A3 bias 
board are mounted (see Figure 8*22h), 

, t 

L )osen the two screws securing the center support of the HP 8349A (see Figure 8-22c). 
Slide the rear panel i*,way from the front panel. 



6, Disengage the A5 regulator board from the motherboard and' disconnect the trans* 
•brmer’s secondary leads connector PI Irom A5JL RemoveiheA5 assemblyand heatsink 
from the InslrUmeoL 



NOTE 

When sliding the rear panel forward In step 7, ensure that the 
LINE switch Is reinserted through the front panek 
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7> Slide llie reiir panel inward ihe Iroiu panel and reinstall the rear two screws which secure 
the heal sink on which the A2 and A3 assemhites are mounted. Securing this heat sink to 
the rear panel reconnects chassis ground. 

«. Connect the extender hoard. HP P/N 0S34y-W)023, to A6J3. 

I 

9, Mount the extender hr^ieket {I IP P/N ()8349!-()t)005) to the (rout panel using two of the 
screws removed In step 3. Connect the A5 regulator board to the extender hoard Installed 
In step 8 and mount the heat sink to the extender bracket (see Plgure 8»22d). 

U). Uelnstall the iranslbriners secondary leads connector PI to A5JI. Ensure the LINE 
sv.'hch Is olThelbre reconnecting the LINE cord, 

1 1. Iviverse this procedure when reinstalling the A5 regulator board and heat sink. 



1 



I 



8-40 



I 



wv 







HP 8349A 



, I 



I . ' 



HI'J I 

no pUc»> 








C4 PU«8) 






NOTES 

t. UNLESS bTHERWISE INDICATED: 

, RESISTANCE IN OHMS (n) ) 

CAPACITANCE IN MICROFARADS (/iF) 

INDUCTANCE IN MICROHENRIES (;iHI 

^.''CHASSIS GROUND C0NNE0’':N SHOWN IN BLOCK J IS 
MADE THROUGH THE MOUNTING SCREWS AND STANDOFFS 
WHICH SECURE THE A5 ASSEMBLY TO THE TRANSISTOR 
Df-OCK. I ; , 

' ' 'if' i, . : 



I ' 

h'liitre S<^23, A5 Ri>mtl(iit>r Ihuinl Om\(mcn( Locaihns 



4. SI LINE SWITCH PIN'CONFIQURATION: 

, ) I 



.TOP VIEW 



ca PUCEB5 



6, Uli U2» U3, AND U4 ARE MOUNTED ON THE REGULATOR 
BLOCK.THE CASE OF EACH DEVICE IS ONE OF THREE 
ACTIVE TERMINALS. THE CASE AND OTHER TWO PINS 
CONNECT THROUGH HOLES IN THE REGULATOR BLOCK TO 
PIN SOCKETS ON THE A5 ASSEMBLY. THE CASE AND 
OTHER TWO PINS MAY BE PROBED AT THE PIN SOCKETS, 



. 3. FLl POWER LINE, MODULE'PIN CONFIGURATION: 

■ ) ■ . 1 . ' 
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Figure H‘24, AS Hvgulam Board Schvmath Diagram 
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A6 MOTHERBOARD 

The A6 motherhoiiri) (merconnccts all the major assemblies In [lie HP H349A. Hel'-f lo the 
Overall Block Diagram lor a diagram of the connections letwecn the motherboard and tlie 
rest of Ibe Instrument , , 
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Figure 8-26, iifcyor Assmblhx (3 o/3) 
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‘ iarrei>uencyrangeof2to20 



‘ : ftwept frequency iource> Leveled flatness ts ±L23dB) and minimum imall i(|nat gain I* |5dB from 2 to IB, (5 
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Manufacturar't Declaration 



NOTE ] 



NOTE I 



. notified that this efquipnunt was put into circulation 



'/'type for cbmpliance.with these requirements. 



Hiermit wird besheinigt, dnss dieses Ocrat/Sysicm 
in Dbereinstimmung mil den Bestimmungen von 
Postverfiigung 1046/84 ftinkcnistortist. 

Der Deutschen Bundespost wurde das Invcrkehr- 
bringen dieses Oeretes/Bystems angezelgt und die , 
Berechtigung zur Oberpriifong^^r Serie auf Einhalt- 
ung der Bestimmungen eingeraumt. 



fated with luhshielded rabies and/or ^^u for mea- Zusai/information fur Mess- und Testgeratet 

fsUwmcntIVn open set-ups, the user must Insure that , _ . .► f , 

ftmder thS^ operating conditions, the radio 

W itmiu mill tti ihii hnrrinr of, Kabcln und/oder in ofTenen Mfessaufoauten ver- 



.his premises. ■ ■■ ■■ ■ 






wendet, so ist vom Betreiber sicherzustellen, dass 
) die Funk-Entstorbestimmungen unter Betriebs- 
I ' bedinguhgen an seiner Grundstuicksgrenze eingehat- 
lenWerdcn, 
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/ CAUTION . 

BEPORK Mri«etina ■ Una Voltag* READ all tnatruetlona. Improper pro 

j ead^ 

Detennine the, ac tine voltafe..<> 



rotatini cam^Oo rwtirotata Eta cam In thaniodula. Remove |he cam firom the module, select fhe required 
. voltifc and repUde It before pqv^ on. Note that the available line voltage must be within ± l6% of the tine 
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3, ; Hie rated fliae ft^ail ac line.Votiage Is I ampere. 



'• Page 2-Z» iFIfure 2-lt • . ^ '■■ ■ v ■ > 

i i < C‘ ; Replace Figure 2-1 with the following Figure 2’K lJnt Voitoge Seiecifon With Power Module Rotating Cam 
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FUSE 






‘ Raptacomant of Puaa 

1. Pry open POWER MODU' 1 cover door. 

2. out grey carrier. 

3. Insert flue of proper rating. ; 

4. Replace carrier in POWER MODULE. 

■'SalactfaMt of OparaUns VoHaga 

1. Pry open PoWeR MODULE cover door. 

2. Remove the cant from the module. 

3. Route cam to desired voltage so that the voluge 
it visible through window when door it closed. 

4. Ihseit cam back Into the module. 

3. Qose cover door. : 
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■ •. Page 4-2,' Pini|raph 4-I0j • \ > ' , 

Un«i<r*‘OliTPilTPOWW,flAIM,WDFUTHM4”replflce#i|ofthclnfomioiionwliliPorBgrBpli4tlO,"OUTPUTPOWin, 

; / ; 'Q4IN, AND FUm88(IRRAT/^) confined iriiW^ > , 

Pagc4-9, Parogniph4-Ut ’ ‘ 

' Step 2{ Change ^*20OHz** 10 *'I8.60H2.'* , . 

• Poie'4-19/4^^ I 

Replace Table 4-3 yvithTfli/e 4*i» W<JJ494 7Vjf contained In thl» change sheet. , 

\ Figp 6-7^ Table «t ■ ^ ^ '■ '' 

' Oiange the reference designator A4RI9 to A4RTI, ' ' 

# Page 6-9, Table 6-3: 

Change A3MP3 to HP and Mfr. Part Number 0380-17I8, CD5 (Recommended Reptaceinent), 

Page 6-10,, Table 6-3; 

, Change A5VR2 to HP and Mfir. Part Niimber 19024XMS, CD 1, DIODE-ZNR 6,81 V, (Recommended Replace, 
ment),; > i ■ , ,, , , 

I Change to HP and Mfr, Part Number 0370*3068, CD 1,1 ' i V ' 

Change MP22 to HP and Mfif^ Port Numbers 08349*00017, CD I, and 08349-000)8, CD 2, (Rccomme,tdcd , 

: ^ Replacement), ' 

V. Page MI, Table 6-3; : ‘ ' ; ' ; v , , 

I / Change SI to HP and Mfr. Port Number 3101-2779, CD3, (Recommended Replacement). ,j 

, , i OPTlONOOl, AddHPandMfr,PanNumber08349-20035,CD5iPLUO.HOU(mETF:;ytPl0,RFlNPUT), 

OPTION 001 Add HP end Mfr, Pan Number0834?*20033, CD 5, PLUG-HOLE (DELETE MPIO 2 PLACES), > ^ 

. . .. ' , : 

f'j, ' ' i Directly acroii from ‘*A4U3 pin 6,*’ und«r“Typl«alVollafi,**thange the, yalue to teod!^5-8V, 

■/ ■; ,V ’ ... -■ ' : ' ' ■ i : ' ' ' . .V ) I , ■ ;t ■ I 

^ , Page M3/8-34, Figure B-2HA4 Schematic Dlagjram): ^ 

' ' ■ Change the value of R8 to S.IlKohmi, , ■ ■ ’ 

. ' ; Change the value of RI7 to 237K ohms. . 

' . Change the relimpce designator R19 to RT|, ' - ' , ' 

I _ . . Change the color-o)de wire connectloni os noted In' P/0 Figure 8-24, AS Regulator Board, Schematic Diagram 

’ , /£/UM7*/l) shewn In this change sheet J 

Change the value of A4VR2 to 6,81V, : ^ ' 

. .i ll i j i , ^ . i. - ' . '■ 'I 




, i, y 08349-90001 

' ■. ■' ,i i; ■ . > ■ ■ , ii 

' 'EflB«M(Ooiii'd)': 

'f . . VJ. . ' 

ill iyi # Page 3-6, Figure 3-3) 

' , C|wn|f:^‘20 OHz'* to “18,6 OHz.” 
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CHANGE 1 



-..yilue,, 



crowbar dtode, whb a new 









“ «, SrONALCONDmoNINO DOAllD. 



^>1; ''' ■ i 



r^nurnoeryrarHiMO, CO 7, RESISTOR 10 1%J23WFTC-0t 100, 28480. 

' 2/^ ^???^ ® ■"** Number 0898-3137, CD 3, RESISTOR 19, 6K 1% ,l23 W F TC- 100 isasn 

r r HPand MIh Piit Number 037^2, CD 9, RESISTOR |0K I%.WW FTC«0±Ip0. 28480, 

Pile WO, Table 6-3; '' \t''/ r,t . ’''' 

■ Chaijie ^3VR2 io HP and Mfr. Part l^um 

I ' ■ ■ 1 1 ' ■ ' • -^ . } 

Pi|c 8-33/8-34, ^iute ii-20 (a 4 Component Lo^ 

' ' ' AiSlinclCcmlt,hnU,B<mi:c,mpcnm bKcilcmlCHANGE n fmm 

:>.r;', ;; -'Vi, ' ir' ' ''V ' ' ' ' . ^ . '': ' ■ ' 

' 'I^8-33/M4 (A4 Schematic Dlniiam)? ; ,' V , 



I -to08349.<500H ' 



|.;J, wmeronnep^, 

Yrv.'i" 

i' '^'®*®*» * IC|fohffl re9titor, R33, lnierlej wllhTP2, - ' i ‘ 

» !v4'0;Uv'’'^^"*^A*0uohtnreil»^ il , .’/ ;:. ,/; ■ /■■ v'- .. 

, *(! '^ [jj**^,*i*®^°^”**'**^**®n W^tbetmn eland ground number 2. ‘ ' 

f,^:A.■■^^.<^^ >000 pF capacitor, CI9, In parallel With R26, v 

’ V-^^i;Ch^IhevaIueofR30^to^^^^^ /.v " ' i. -A^jj '■ 



y-t ii.,* •• >■■•■■ 5 ;• •••' ’ 1- ' ' ' ' 

V. ■ V'', . - , ' ‘ , ' A'L : „ 

^ 7iA ' ‘‘ 'V Pile W3/-44, Figure 8-24 (A3 ^emiUc Dhtgram); 

; ■ '. / , Ounge^^^^^^ 
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mlitort And Adding potemtometen for Rne tuning ofthe btoA current^ 
'PAge}-i{ , ; / 

Add the following to the bottom ofthe p4|e; 



Aldwiigh AS eeiUilw potf ' lomeltft ftey ihwiW b« (^otlAd OHtV If THI BIAS A88IM 
'ttfnACtOOBSCTWcr >0BelHrtAnniiiiiid)»tt t w M ltlfASgitdASArArtplicAdiiiiil 
YAici«iidrtgalriiidfcd|iiilm#MlilAniiAllAAl«8SdT10MVIIIUidfrlliAt^^ 

/p AS MAS kaud, TnouHUHoom 
pAgeW,Tible6*3! ' 

Chinge A3 to HP And Mfr, P«ur^ Number 08349^29, CP I, BIm Boird. 

, Meke the following clunges to the previouily factory (elected componenlt 
, A3RI, R12, R23» and R24 to HP Part Number 0757.2088, CD I, RESISTOI^.FXD 9.09K 1% ,U5W* 

' ^ Add A3R40, R41, R42, and R43 HP Pan Number 2100.3094, CD 4, RESISTOR-VAR, lOOK. 

Delete the following: ’ , > 

■ Awi,, y- ‘ ■ 

A3R3I and R32. , > ' 

A3XI S ■ 

Page?8.l9! ■ ; --r - ' : - ' ' 

Change S4IATI BIAS to read aa followa: 

- the FET ^te bUa for tiagea 3-6 is developed by the divider network ncated by the combination of a Axed 



i>.Rxedataboutwfo volts, 

::,./Page8.2lr \ 

' * Change OS, 04, aad M n aplaaa mtid Pwcedgra to read m fallows; 

-'V - ^ ^ . -.r ir ■ . ' ' /■ ' „ ■. 



(see below). ' . ^ , ' 

t ; ID3 ,,, Adjust ,,, R40 ' ' 

ID4 , ^ > Adi^t : k k R41 . ^ 

ID3kkkAdiustkkkR42 

Mr6,kkAd|ootkkkR43 , ■ 

' , I , I ' ' ' ■ ■ ■ ■ 

' Delete^aU (efimences to hasd-HKlecting and replacing lesiitora. 

Page ^25/26, Figure 8*14 and FIguie 8*15; > ‘ 

Replace FIgup 8-14 with AS,BtasBoardComfHmf»t^^^{ont(CHAff6E2) from this change sheet. 

Reploce Flgiue 8«I5 vdth Ffgurt8-iS> Ampl(fier/A3 Bias Board Schematic Diagram iCHAhtGB 7) from this 
, change sheet i •/ 
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. ' Thli chanie documents the replacement of tome Inch cabinet components with metric cabinet components. 



P0|e ^10, Table 6-3. 

. Under MtSCILUNCOUS PARTS, chanoe the following: 

l' _ . ' ■ ‘ : > 



Relerineo 

{Diaiflndtor 


HP anid Mfr, 
Part Number, 


n 

CD 


Dtocriplioii . 


' MP5 


5021-5815 


8 


I 

FRONT frame 


MPI4 


■ 5041-8819 


4 


COVER STRIP-HANPLB FRONT 


MPVi 


5041-8820 


7 


COVER STRIP-HANDLE REAR ' 


MPI8 


5081-8572 


.4 ' ' 


BOTTOM COVER-PERFORATED 


>1 M^9 


.^021-8815 ^ 


7 


REAR FRAME 



Add the following reference designator and part number 




,MP34 7121-2527; 5 CAUTION UBEU MIXED HARDWARE 



1^ (HI, Table 6-3t 

^ Under ATTACHINQ HARDWARE change the following: 

Rifofwie* HPandMfr, 

Deolgnatof^. ■ PwtNumbor 



) 

OMCfiptiofi j, 

' I ■ 





, ; ^ 0535-0081 2 M 4 X 0.8 HEX NUT 

0515-1132 4 M 5 X 0 . 8 X 10 

'■■V B ^ 0515-1388 2 M 4 X 0 . 7 aHX 
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Ffguft Small Signal (iitln Test Setup 



Mm-t, 

tF ^ '1' 

'v - p ' ■ - i, . ' 

'V' ‘ - ''i- ■ 

XH'’-''-,')' '.i-iir..' 

:,F.; ■ 

F,,:. ■ 



EQUIPMENTt 



■il; '..!■' 



00 rh 
00 I': 




i-"/ 


■■ ’ i 1 


1 




Fill . 





. . /li’ 






• I 



■‘01 v!''iV 



14 



: Sweep Osplllotor* HP 8350B 

:,iRF Plug*ln. ► V »>►,»►>►►►►►► M M ► M ►*►)■»•►►►►►►►•■►►►► K* ► ‘ > HP 83590A 

Scolor Network Anolzyer ^ ^ ► HP 8756A ^ 

' Detector »v HP 1 1664B 
j Power Meter f m ? ► m m >►►►►►►*►**>►»►•*►►►»►► » HP 436A 

Power Sensor > ^ ^ » ► ► ► ».'* i» m ^ ►►►►►►►>>►*►►>► ; Hr D<fo5A 

'Attenueton *>►►►►>►►►►►•►*► m ^ ► HP 8493C Option 010 

I Detector ►>►►►►►►►►►*►»►*►>►***>►►► HP 8473C 

Dtrecttonal Coupler » » ►►►>’*►►►►* m > mS ► ► HP P/N 0955-0125 

Adapters! 

Type N (ra) - AP03.5 (0 (2 required) HP P/N l250-.‘,744 

T^e N (m) - APC-3.5 (ra) HP P/N 1250-L743* 

Cfiblcs^ * ' 

, SMA(in) ^ V M ► M ►►•►►►► »i HP P/N 8120*3124 

' * BNC (ra) (48 ln«» 3 requtred)M*>>»M»»>>»»», 'HP II170C 

■’ BNC (in) (24 in»).i i i » > > ► I 'f ►> m > ► »»>►» m ^ ► r»P 11171^® 
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4-10. OUTPUT POWER, GAIN, AND PUTNE83 (ERRATA) (Conl'0) 



: I 

m 



PROCEDUREr ' 

Small, Signal Gain 2.0 to 18.6 GHz ' i 

. r ^ ^ ■ 

1. < Connect; the equipment as shown in Figure 4-liWith the coupler output 

connected to the 10 do attenuator. '' 

2. Set the network analyzer to display ^the power measured on the A input. 
Set the reference level to -16 dBm and scale to 10 dB/DIV. Place the' 

' reference line on the center groticule, 

i - ' I i,' ^ : I ’ ; ' ' ; 

3; Set Up the sweep oscillator as follows t i* 

Start Frequency^ 2.0 GHz 
Stop Frequency^ 18.6 GHz 
Sweep Timet O.B sec * 

Sweep Triggert InternaT , 

Power leveit -5 dBm ' ' j 

ALC Hodet External ‘ 

27.8 kilz Square Wave Modulationt On ' ' , 

. Display Blanking} Cm , , 

Adjust the power level to center the waveform on the -15 dBm rt^ference 

■■ , I ■, , 

- .A' ■ ■■ ' ■ r ^ ^ ■ , 

4. Press the HP 8349A LINE switch on.. Allow the equipment to warm up for 
30 minutes. , . . 



'i i I. 

' A , 

X,. 

Mv|‘:VX. 






9. Disconnect the HP 8349A’sRF, INPUT 'and RF OUTPUT fromthe test setup, 
y the coupler- output directjy , to, the. 10 dB attenuator. 

-i? ;,10. Se^ithe network, analyzeii^x to display the power measured on the A input. 
Xa: X Set the reference leVeT'tp -16 dpm and scale’ to lb .dB/DIV. Place the 
• ^ ' reference line on the center graticule, ' , i 



6. Change the scale on the network analyzer to 1 dB/DI,V and adjust the out- 
i,put power of the plug-in for the flattest waveform about the -16 dBm 
reference (use the slope feature of 'the plug-in if nocessam . v 

6. Store the wa'^oform into the network analyzer Vs memory, - ' 



• 7, Connect the coupler to the RF INPUT of .the HP 8349A and . the 10 dB at- 
tenuator to the OUTPUT, 

'' 8. Set the network analyzer to display measurement ipinus memoi^y and set the 
reference to, +20 dB. ^Adjust the reference to place the minmum point of 
,i tho waVefprm ,on the display, Determine the dB value of the minimum 
rV I, ppint) (HP 0349A's minimum small signal gain), .The' measured value should 
. ‘I be>>16 dB..', ' , ' 

' ' ’ ", ‘ ■■ ■ ', ' = . : ' 

Small Signal Gain 18,6 to 2diO 



Im and j 
Jcule, 






'AXi.-. r. X A AA:/.' 

A ■ A. 'a:.:/' A ir- 

* 'i'. ' 



,V;,AA''A .;;X-:MArA: .,,:,,;, Av:' . , A^AA,.', .VA^A A;A:,A A . , 

■A' ,x""A , -AV 



'•’VI' ^ A 'lA . '■ A:a.a A 

‘ A-.AiAvAA.; I. .’ 

:i ■ A"A;.:- ,:.Al ' . 



.1 I ' 

'.A '.A J ,• v' 
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05349-90001 ’ , , * > ' . . HP,B3<9A 

! ■ . t ' ■ ; ^ / ■■ ■ , 

, 4^10. OUTPUT POWPB, GAIN, AND FUTNE8S (ERRATA) (Conl'd) 

lU Set up the sweep oscillator as foKgws^ 

Start Frequency { I8»6 GHz ’ 

Stop) Frequencyt 20»0 GHz- 
) Sweop T|n)B{ 0,5 sec v ' ' 

Swilep Trigger 5 Internal i 

Power Level {' -5 dOm , , ’ i > 

ALC Modes 1 E^tternaV 
*27,8 kHz' Square Have Modulatiorir On 
Display Blankings 1 On ' ^ ' 

■' ^ ' i > , 

' Adjust the power level to canter the waveform on the -IS dBm reference 
line, ' 

'12, change' tl^e scale on the network analyzqp to I dB/DIV and adjust the; out- 
; '’i put powen of the plug-, in for the flattest. wAveform about the -15 dF/ih 
reference (use the slope feature 6f the plug-in if, necessary) ► 

I '"I li ' I 

1 ■ ' i , I ' 1 , ■ • 

134 Store the waveform' into the network analyzeris memory, , > 



14. Connect the coupler to the RF INPUT of the HP 8349A and the 10 dB/at- 
.i'^ tenuator to the RF OUTPUT. m / 

’ IS,, Set)\lhe network, analyzer to display measurement minus memory and set the 
; , ■ reference ’to‘ +20 dBi Adjust the reference, to place the minimum point' of 
the wavefolm on the display,, Determine the dB value lOf the minimum, 
i, , point (HP 8349A's minimum small . signal gain). The measured value should 

: ■ : be >12 dB. .. 



Unleveleii Output power, (2.0 - 18,6 GHz) ' , 

16, Select dBm mode on the power* me^r and calibrate, / , 

17. Reconnect the network analyzer to the output of the coupler as shown in 
, Figure‘4-1, 

i ! . ' I ' ' ' ' , I ' 

18, Set the network analyzer to display the power measured on the A input, 

, . j Set the reference level to -5 dBm':and scale to 10 dB/DIV, , ' * , 

19. Set the sweep oscillatir^s stop frequency to 18,6 GHz.' Set the plug- 
i jO in^s output powerito.+B'dBm and then adjust it to center the waveform on 

i the network analyzer's I- efe'rence line, . 

20',vChange the scale on the nUwork analyzer to 1 dB/DIV and readjust the 
output power of the plug-- n for the flattest waveform about the 
reference (use the slope j'patUre of the p, lug-in if necessary), ' 

, '■ -I 

V : 21. Store the waveform into memory. : 

■■ i ■ ’* * ;• ,) . . ; . ' ‘ ’ I'-' ;; 

'22. Reconnect the coupler to’ the HP 8349A's RF INPUT and the network an- 
alyzer to the RF OUTPUT; , ' > . ' 

' 23, Set the network analyzer to' display, measurement mminiis memory and the 
reference to, +15 dB, Adjust the reference to 'place the minimum point of 
the waveform on thp display. ' ' i ' ' , > 



J 



»■.',■'•>' -■ ‘-'I' -i‘'\i ‘•i!''"i'. ''’■i‘-.' ' 






OB349-9000I 






■•' ‘''r'- • “ 'f) 



■ \- ^ - -f 

lAT/li^iC 






:f-i® ::= 24 V’-Set'' one of tile skeeD'escVllatoir^S; fr^Ueky markers of 

:';/'■ .. n {' . ’. ■<. , Hhe Wavefoiin dlspU^^^^ network^ analyzory; marHer to xenter 

■t'l. -'.•>:( ‘ .V - ii : 1 Li ' i, . " _ -1. j*i I J. '. TL i •• MUMtii >1 A* rha eUcoA i ner 1 1 1 rnt* 



-A': . .. ^,,vine waveronii mm V lo ' ' -'t'r ”’ r/'C 'liiiAJL. 

!}>M<yr<iyh . . : ' r.,! freqU>incy and thah' select CW mode, . ,Thl s shoul d >set the weepi^osci 11 ator 
t ^ ’ ' oiitputv f requehc^^^^^^^^ the marker frequency * Turn thoUpuare wave mpdul a-, ■ 

'int;'’:':V /’, ' ' :' ' 'Vt'''."'’ . - ' 'Tr ' >■■■■. 

• ' '.. i‘J’ ■ ; % r' -r . 1 ,..' H '. ''L)- '• 



\ to ^heivitpe , 9 Weh bn the 

copnectJhSow^ 

' ■ •%^heyup^er^w power, h - 

; attenuator‘s to\;tkB:xpf||f^^ 

' '! >. /v\,1. ’.;> K'‘ 'putvapdi connect !the< poweKsenspr/ to ihe' attenuator^ DeterinlnB tfie v 

■:V -: V ivy>', . 



j' I V 






yv/y:;^|y^^y;;amOUnty^ ^ • 

i‘'t^$^8»^Becbnnect^ ;^up1,er’' to^ , 
' ' ')'•■'>- artd‘:.pbwer:,:4Bnsor-Vto tpe,:^ 



■ ;. .y .7 ^ :■ ^ V u 

yS'. .,.V .. V IV:’'' . ' ,.. .,'■ ■ 

i"' ■ y ’ ^ ■ .';i y -' '. ' J , ' ' 

the nrl^NPUT of 'ithe H(>^834?A and the attenpatot;, 

Ltf* r Aiivnk lie ' ^ ^ A Ju . ikL.*. r%£ / 4 a^aw*^ 
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■' 'S'iyyM r'Sy ' ' ^ '/'V;:i 

frequency to l8.6|GHz and ,stopjiifreqUen- ,y ! 

square7Wa^e\,moduUtldn onl i Set ;the> 
'ahd'thed^^adjust/it, to^ the wave--, ; i > ;,> 
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•!/iconit9Ct th^roqulQiRent''W^^h& F1gur6;^4-2' ,w1tl).the -powef jenior con- 

4riactW ,to tBe HP 8349A*sVRf! OUTPUT iattenuatpr oo):^^^^ 
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NOTE 



■» :■ ■ ■ r ' , ; ' "vV; ■■■■■'■ 

> ■ '' ^4‘.' ’'i 

4'PWvP: ■ 'p'V:' plug-1n*s^ front ■ panel -r 

n ■■:>': 

4'-'''' H '"'i ■’ '/i' •..'■ ■ ■ ' * - ,r .' ‘ ■ ' I ■ ■ I ■' ' 

wbrtHqring from^ia.e , , / v ^ ^ ^ 

'V,' CHz«ito .2 GHzUnd detemiine the ff eiquency^of :,the ' ml nlmuipi power 'point ;• .. ■, . v *’ 

; T' 4, ; ■ (mlhVmuni pdint'wil l typkally" at tHe higher /requencjps) ; Return ; S m ',; 
Pl^^'P4-4-'."'the;' sweep osci Viator,' to the frequency. of the minmum ■ power,. point, ' • ■'.' ■ ' 

iP4‘ ,on the power meter to the yalde ^given on! the. : A ; 

ak «k 4U A Ml t ^ AA ' MMk,lAL* -- ' 1 



mA: 



yjy, '■■: 



/■■V . ■ 

/ ■ .. I ■ ■' i 



!■ 'A, ;.y .' ' 

; ' 'i-i'! ■ 



h/:4r:^kC CAL; FACTOR :?i , on, the power meter to the yal be given on, the. ; ' , ■ a 

■jAA'KAXi ti-’ ' ;;/!4 ^ipower^fsehso frequency; selected and then adjust the, output power, ; t(P 

^ ' -V ■ ^ !> v.;of the 'hi tig- in for ia f 19, dBffl.powerinieter reading,. . .. . , ^ ’ , ■ ) ' . ^ 










■ VM' I 






08349-9000) 






,AV:i 






;; A Conhict^'thi-'.iordB ■ fttter»uatoir,.bitWQ8iV' th9 ’u\jap,te»» ^and- the poWeir sensor as 
" iV' i i'Showri in f igure 1 4 ^ 2 ► > Wh i 1 ev mon i tori ng the powor.Vmeter >r adjust 'the man- 
‘ i i- (Vtii T'\freq)ien 9 y froin:2;4d^ the fr,equency of the 



. . , ; j : iVuqi’iTrequenqy from rriWquBPii-jr ui mib 

V firqquency of 



'ir^V- '" I 



; , 39m test; the CAt FACTOR gWen on the 

/./M r- ':, •;' •;■•■, • •;. iMwer^ -sensor :for,i,the;?^^ sel.ectei^* Subtract 9 ■dBm' from the' valuei 






I ' , MyWJTBi aBriawr iwr^vUis i|«»4Moppv/ a>7|,QVb 

, I shovin' op the i poWe^ , meter to, determi ne 
' . 6349A» ' This yalue. should be <2;B, dB» 

■ f ^ ^ ■;'y- \ ' . V v ^"v* 

. — ''■ 'k )•'•’■ - 1' <1* k ' ^ '1. . i ’■ _^'_ k_ a. • t 'AL kkk- 



'Y • ^ 40Y T6Ymeet';iBVeTlng requirements,' the u the RF plugrjn 

c ' . i ‘ .i ; should remain’ off during forward sweeps Set Ithe sweep' oscillator for a 
-V 2,Ci to 18^6 GHz and verify that the unlevelod in- ’ 

'« ■ .^1, ; \ djcator remains , off during forward sweep* .-Vn^rY 

, ^ .;• ’ MLeveiha outputaPgwor and j'latness (10,6 m , 

‘ ' '> , . i'l, Connect the 'equipmentYas : shown 'in Figure 4-2 with the power sensor con- 
i;vv|::>i.^ ''^'nectedYto the^HFiB349A'«7iRF output (atbnuator not installed), ; 



1 ■ i 

.11 I 



5i!}ie sweepf osci i 1 aior as follows t 



Y Start;. Frequency ) ,18.8 GHz 
' StoD. rreouencyt ^ 20,0 6Hz 



■i' ■ ' i- , 5/ 



'Power 



) Y.+I6 dBm' 









at +l6 dBiDr-jt may ■ 
"^)x,;vXY '>-.'-Xbe n«es8ary^tbvad just; the 'rf plug-ln»s f;ront panel, " 
'-EXT' ALC'CAL adjustment, ' , •<■ ■ ■ n;- ■ 

■j:;!Yyn;;'r,v^ 'Xv""' :'j :■ 'X' ■ r • '■ -'X '’X ■ ■ ■ ■' i ' ■ ' '' 

i * i'.Y '43 i ; While?, moni toring the .power meter, adjust the manual frequency 



'j::X.Y(''v.XX-'r -/X'^ ' X ' 'j ■ ' ' j'X ^ '-'I’ . ': ■ ( ’i ' ' ' ■' ' ' ' ' , ' 

43i jVhile?i meter, adjust. the manual frequei;icy from 20 

V V <o,X .'GHz to' 16,6 GHz and determine jtlje frequency of ths iPinimunji power point 
.{/X ,M, "’ (minimum point will' typically occur at the higher';frequencies). Return 
ii! ‘ X ; . n ; the sweep oscillator to the frequency of the minmum power point, , 

■ 'Y v, Y ■'■ :> /' ' V x ..'’ . ■ ; ■-, , 

Yr'x '''h C v 44. -Adjust the' CAL‘. FACTOR % on the power meter to thexvalue given on the 
,K‘ YYx-'f Yx.’ ' 'Ypower sehsor'for the frequency selected.and then* adjust the output power 
'/.j/of tthe’plug-in •fpr_'a,^+16 dBm.poweR, meter .reeding,' x'. ;,x :.-;''Y ' ' ■ 'X ' 

''H‘1YxYXX”x'?Y!:X''-XXX.: ‘XX -X ■'■'■X-'.' X Y ; j.X, ^ ■■■'(V , ,, ,;.'X' -' Y'l •'■'■' r’' ■'' 



iiY'YVxxY c\k‘r maximum p'ower^’ point', Return the i 

■ V;,-XY'/‘ Y*the'maxiinum:power pointy Y- Yv/ 

V..V/4’;, ' . v’ " ' . •'■ 

;'KK,h-:’mV/'XX X ‘ ‘.'ix -:'.. ' 



the sweep .oscillator 



>:iP;XX: vX:. -', ,-lX- 

X ■■ X X .' Y ",,,., ' ’ • 



'X X - .' u.) . 






. .■ .‘.•'I 



lf(vV 



■■'-■■■- ■ ' ■ ;m--. 

■^xY, ' ■Y;:Y’ 










;08M9.J000I ! 



HP8349A 



';hv’ ' '‘'i ^ ' ■ ' .- ' . v ' 

V 4-10, pUTPl^OWER, QAIN/ANDFUTNE83^p^^ ' , , 

v/. : ■ .46', Adjust' thij CAL FACTOR X on the power metar to the value given on the ', 

,; ., r power sensor for the frequency selected. Subtract 9 dBm from the value 

■; '. ' r In ■ shown phltheV power metei* to determlneithe leveling flatness of the HP 

V- I ^ ! ’8349A,[ 

VnN’|:I,‘N' . : \ - ■ ■ '■ ' ' ‘ ^ , I 'V' . V 

47nrforlj4t )6Veling requirementr^, the'unleveled indicator oni the Rf iplug-i'n 
i during forward sweep. Set the sweep oscillatori for a 

from 18,6 to 20,0 GHz and verify> that the unleveled’ in- i 
dicator'refnains off: during forwardisweep,, '■ .4;y '■ 

V ' ' ‘ ^ ■ 'I ' : ' ' 

. . ■ ' ■ ■-■' ■ ^ ^ ^ 

.■■■,! i;).,: ■:' . ■ .;■■ '"I., j , •:■ s vr ■ ■', j.’ 



' - ,V-. 

■>i,r-::.^'^v : ,:.^ . :.i 








f‘ >1 1‘. ,' I i>ii 
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: V HiwtiK-Piekird Modal 843SA 

f' ' . \i ' MIcnwava AmpIKIar 



Table 4-S: HP 8349A Test Record (ERRATA) 



ir';, 



'v ilarialNumban, 



Tailed by; . 



0S349-9OOOI 



, SfiadflcalloiiTaitad j 

,,, V 

I I ■ ; 4-10^ Small Signal Gain 

J;': ■ ^ 



llap TaitConditloRi 

8 Frequency Range; , 
2.0 to 18,6 GHz 
Input Power 5 dBm 



Speciflcitlon Maaiured Value 



15 dB 






4>10. Small signal Gain ' 15 Frequency Range; 



; ' 4>10, Unteveled Output / 

. .'Power ■" 



15 Frequency Range; 

18.6 to 20.0 GHz 
1 Input Power “5 dBm 

28 Frequency Range 

! 2.0, to 18.6 GHz 

Input Power -5 dBm 



i : ; V . . . 4-10^ Unleveled Output > 33 Firequcncy Range; 

•■■•'.■i-v.' .Power' 18,6 to 20.0 GHz 

. Input Power, 5 dBm 

■ ‘ ' ^ 3V ' Frequency Range; 

FlatnesSjUveled^^^’^^^^^^ 

^kk«kAkk«. 



12 dB 



i\ 20 dBm 



17 dBm 



39 ' Frequency Range; / , 

2.0 to 18.6 GHz i 
^ Minimum Output; 19 dBm 



±1.25dB 



4*10. Output Power 
Flatness, Leveled 



Frequency ktinge; 
18,6to20GHz 
Ijdinimum Output: 16 dBm 



.dB pk’pk 



dB pk'pk 










M SIGNAL 
CONOIYIONIW 














